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08.30-09.00  COFFEE & REGISTRATION

09.05-09.40  HUMAN ELEMENT COMPETENCIES FOR THE MARITIME   
  INDUSTRY, David Squire, Editor Alert! – The    
  Nautical Institute, UK
Over the last 10 years, The Nautical Institute, supported by Lloyd’s Register Foundation has been 
addressing human element issues in the maritime industry through the International Maritime human 
element bulletin Alert! and its associated website www.he-alert.org. Now into the fourth series, 
these bulletins are impacting the way in which maritime stakeholders address human element 
issues. In the third series of bulletins, the project defined the human element responsibilities of 
particular stakeholder groups.  From these we have developed descriptions of the knowledge and 
skills necessary to discharge those responsibilities, and  have subsequently developed human element 
competency templates for all the various stakeholder groups in the categories:  Finance, Insurance, 
Chartering & Brokering; Regulation, Administration & Management; Design, build, maintain; 
Operations; Technical; Surveyors & Inspectors; Health, Safety, Security, Environment and Quality 
(HSSEQ); Human Resources; and Maritime Education & Training. This paper will explain the reasoning 
behind this project and introduce the competency templates.

09.40-10.15  THE VALUES AND BARRIERS OF ERGONOMICS IN SHIP DESIGN   
  AND OPERATION, Nicole Almeida Costa, Margareta Ljung,   
  Margareta Lützhöft, Chalmers University of Technology,   
  Sweden
The shipping industry involves a set of needs and business strategies that naval design has to fuse 
together and respond to, such as reliability, efficiency, keeping up with state-of-the-art technology 
and creating a competitive advantage. In the midst of this process, ergonomics (or human factors) 
becomes unnoticed, which can threaten the safety of on board operations (e.g., accessibility 
difficulties in the engine control room, physical and cognitive fatigue), and, in turn, implicate 
higher costs for the company. Considering this, the research project CyClaDes intends to gather and 
disseminate ergonomics knowledge amongst maritime stakeholders (designers, ship owners, end-
users and authorities) with the aim of 1) creating awareness of the benefits of ergonomics and the 
complications that its absence might cause; 2) rearranging naval design processes towards end-user 
participation; 3) promoting safer and more sustainable ship operation in the maritime transport 
system, and preventing possible critical situations on board. In order to accomplish this and to best 
allocate the ergonomics knowledge, the first step necessary lies on identifying the motivators to 
ergonomics integration, the possible negative consequences of no integration, and the obstacles 
for integration. Such will be done by examining data collected from four focus groups presented 
in Lisbon, and by analyzing relevant literature. Expectedly, this will allow us to better define the 
priorities and key-aspects of our subsequent action plan for disseminating ergonomics knowledge.

10.15-10.50  FIELD STUDIES INFORMING SHIP'S BRIDGE DESIGN AT THE   
  OCEANS INDUSTRIES CONCEPT LAB, Sigrun Lurås & Kjetil   
  Nordby, the Oslo School of Architecture and Design, Norway
Conducting fields studies is an acknowledged approach in design to learn about a product's users, 
their activities and the context of use. However, designers of products and systems used at sea often 
have difficulties gaining access to field sites. For this reason it is particularly important that field 
research is well performed to be valuable for the design process whenever access to the field is 
granted. This paper explores how to do field studies in order to support ship's bridge design. At the 
Oceans Industries Concept Lab at the Oslo School of Architecture and Design we have conducted 10 
field studies on-board offshore service vessels in the North Sea, as part of the Ulstein Bridge Concept 
design research project. In total 12 of our designers/researchers have spent 1800 hours on-board 
these vessels to learn about the domain and to inform the design. In the paper we report on our 
experiences from these field studies. We discuss which approaches we have found valuable, both 
for doing the field studies and for the transition of the insight gained from the studies to design. A 
preliminary observation from our study is that the value of fields studies increases if the designers 
take part in the field studies. This might be interpreted as a call for designers to perform field studies 
as part of their work. However, it also points to the need for better methods for knowledge transition 
to increase the utility of field research in design practice beyond the individual designer.

10.50-11.20  COFFEE

11.20-11.55  DEFINING OPERATIONAL ENVELOPES TO SUPPORT HUMAN   
  SYSTEMS INTEGRATION WITHIN FAST CRAFT DESIGN,
  Trevor Dobbins; STResearch Ltd, UK
The increasing understanding of the human response to RS and WBV within the marine environment 
now provides the opportunity to develop more objective/quantified operational envelopes related 
to RS and WBV exposure. This operating envelope definition gives the Naval Architect an opportunity 
to develop future designs with an enhanced level of HSI, thus increasing operational effectiveness 
and safety. The potential use of defined operational envelopes will support the specification and 
acquisition/procurement of future craft, and the subsequent Test & Evaluation to ensure that the 
craft is fit-for-purpose for operating at high speeds in poor sea conditions. This paper will describe 
how the development of a standardised operational envelope definition may help enhance the 
effective human systems integration within fast craft design.

11.55-12.30  MANAGING THE RIDE IN OFF-SHORE CRAFT OPERATIONS, John C  
  Lewthwaite, IMAA Ltd., UK
Operators of high-speed craft should be aware that high “g” forces including long-term subjection 
to strong vibrations may cause injury to crew members. The danger of such risks is now covered by 
European Law (Directive 2002/44) which now requires operators of craft to understand the limits 
to which their personnel may be exposed. IMAA has developed a simple rugged electronic device 
that warns operators of high-speed craft in accordance with this EC Directive. The On-board Motion 
Sensor (TOMS) unit contains electronic circuitry which analyses the signal from a sensor. The RMS 
value is electronically calculated and compared against the EC Directive values with a simple “traffic 
light” warning output which can be readily observed and understood. If the RMS value is below the 
“Action” value a green light is displayed. If the RMS value is above the “Action” value an amber light 
is displayed and a red light if the RMS value is above the “Limit” value. The display is updated at 

20sec intervals, this period being necessary to statistically define the RMS acceleration. Recently, a 
TOMS unit has been tested and evaluated by the Royal Marines at their Amphibious Trials and Training 
Squadron at Instow in North Devon. 
12.30-13.30  LUNCH

13.30-14.05  THE APPLICATION OF HEURISTIC ASSESSMENT TO SHIP   
  DESIGN AND PRACTICES, Toby Garner (Lloyd’s Register   
  Consulting – Energy)
Heuristic assessment is a widely practiced technique in the product-design industry that seeks to 
identify mismatches between a product’s design and the needs and preferences of a user. These 
principles range from the identifying situations where there is an unnecessary reliance upon a 
person’s memory to undertake a task or where opportunities for recovering from mistakes are 
limited. This paper discusses the application of heuristic evaluation, on a larger scale, to ship design 
and operation, specifically with respect to analysing the challenges faced by passengers during 
emergency response situations. By conducting a walk-through of a ship scenario (e.g. passenger 
mustering and abandonment) and applying the heuristic evaluation technique using recognised 
usability principles, a profile of the challenges that different passenger groups face was derived.  The 
paper discusses how this user-centred approach presents a relatively quick method of understanding 
the difficulties posed to passengers during emergency situations and can be used as the basis to make 
modifications to design and operational practices.

14.05-14.40  TOWARDS AN UNDERSTANDING OF OPERATOR FOCUS 
  USING EYE-TRACKING IN SAFETY-CRITICAL MARITIME   
  SETTINGS, Frøy Birte Bjørneseth, Rolls-Royce Marine AS
Maritime operations carried out for the oil industry are safety critical with operators having 
to monitor multiple displays giving feedback on aspects such as accurate vessel location when 
operating close to offshore installations, engine status and loading equipment or pumping liquids 
at the same time as maintaining “constant” awareness of the operating deck of the vessels. During 
these operations deckhands  are often working on deck near dangerous equipment which is being 
controlled remotely from the bridge. In this paper we report on our investigations into determining 
foci of attention for operators during safety-critical operations. We monitored operators carrying 
out operations in ship simulators while wearing eye tracking equipment. During these operations 
we introduced various environmental effects such as strong side-winds that can impact the vessel’s 
position and safety. These studies led to an understanding of where operators focus, for how long 
and estimated their peripheral awareness during these operations. Results are presented that 
have lessons for the design and placement of computer displays and equipment important for the 
operation in ship bridge environments.

14.40-15.15  THE HUMAN ELEMENT IN SAFE SHIPPING: ABS INITIATIVES, Julie 
  Pray, ABS, USA
This paper presents information reinforcing the continued need to address human element concerns 
in maritime systems as well as how the American Bureau of Shipping (ABS) is tackling these concerns. 
The ABS Ergonomics Model for addressing human element concerns and current ABS activities to 
help improve mariner safety, crew task performance, and shipboard quality of life are presented. 
ABS human element-related topics include crew habitability, the assessment of safety culture, the 
identification of potential leading indicators of safety, mariner personal safety, and the application 
of ergonomics in a maritime environment.

15.15-15.45  COFFEE

15.45-16.20  INTEGRATION OF HUMAN FACTORS IN SHIP DESIGN, Ariit 
  Sengupta, Deepak Kumar, Indian Maritime University, 
  Visakhapatnam Campus
Traditionally ship design, takes into account the factors like: Strength and stability. It is an iterative 
process, trying to fit the best of both. However, it rarely takes into account, if at all, the human 
factors. Though safety has always been a primary concern (SOLAS), it fails to simulate the real life 
problems faced by seafarers. Thus, it has always been a challenge for them to survive at sea. Though 
comfortability varies from person to person, however, certain aspects like noise and vibrations have 
always played a major role. Noise can arise from various sources like engines, boiler plants, the 
external environment, etc. Vibration generally occurs due to wave loads and heavy machinery. Thus, 
it has always been a challenge for naval architects to account for these factors. The main aim of this 
paper is to study the vibration aspects of an Anchor Handling Tug, and its effects on the crew. We 
intend to use CATIA® to design and analyse the ship structure of an Anchor handling Tug

16.20-16.55  THE POTENTIAL OF INDUSTRIAL DESIGN TO REDUCE ENVIRONMENTAL  
  STRESSORS ON OFFSHORE OIL/GAS INSTALLATIONS, S McCartan and  
  B Verheijden, EBDIG-IRC, Coventry University, K R Parkes, Stress   
  Research Group, University of Oxford, UK
This paper examines the potential of Industrial Design to address the physical and environmental 
stressors which are characteristic of North Sea oil and gas installations. These stressors typically 
include noise, vibration, and lighting conditions, poor air quality, confined workspace, heavy 
physical workload, narrow access walkways and steep stairs, and vessel motion, although the 
extent of exposure varies across occupational groups and different installations. Crowded living 
accommodation, shared cabins, lack of privacy, and limited leisure facilities are further sources of 
stress, particularly on older installations. While newer installations have improved design standards, 
a wider range of recreational facilities, and updated living accommodation, much remains to be done 
to enhance living and working conditions on offshore installations. As discussed in this paper, current 
approaches to boat design, and the expertise of Industrial Designers, can make valuable contributions 
to this process. Moreover, the design experience gained would also translate to the design of wind 
farms and the vessels that service them.

16.55-  GENERAL DISCUSSION & EVENING DRINKS RECEPTION

DAY 1 PAPERS:

This represents a preliminary programme and may be subject to change
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DAY 2 PAPERS:

This represents a preliminary programme and may be subject to change

08.30-09.00  COFFEE & REGISTRATION

09.05-09.40  CREW COMPETENCE AND PERFORMANCE PROFILING FOR FAST CRAFT  
  OPERATIONS, Tyler Brand; StrongWake, Canada, Fredrik Forsman;  
  Chalmers University & SSRS, Sweden,Jon Hill; Trident Marine & 
  FRC International, UK, Trevor Dobbins; STResearch & FRC International,  
  UK
The ability of individuals and teams to successfully complete such operations is the result of 
competency-based education and training, and their experience. Defining the required competences 
facilitates both training and assessment, which are delivered via classroom, computer-based, and 
on-water training. Competencies can be divided into three aspects; knowledge, skills and attitude 
(KSA). Increasing competence comes from an increasing level of mastery, from basic instructions and 
skills, to the ability to operate as a crew in extreme conditions effectively interacting with other 
craft and platforms. To support the education, training and coaching process, performance-profiling, 
based on sports coaching tools, is being used to support the students and instructors. This acts as an 
effective tool for providing feedback within the education and training process whilst recognising the 
differences and commonalities between the different crew roles, e.g. coxswain/helm, navigator and 
commander, as well as specialisms such as Test Coxswains. To provide crews with the KSAs to operate 
in all conditions they require CPD to practice unusual / higher-risk circumstances. To provide this 
in safe conditions, analogous to aviation training, simulation is used as it can put the individual and 
the team into dangerous scenarios for them to learn and gain experience of how to cope with, and 
successful complete operations in extreme conditions.

09.40-10.15  EMERGENCY DESIGN FROM A NAVIGATOR’S PERSPECTIVE, Sarah Möckel,  
  Michael Brenker and Stefan Strohschneider, Friedrich-Schiller-Universität  
  of Jena, Germany, 
Following the maxim that “a ship is its own best life boat” the International Maritime Organization 
has set up the Safe Return to Port (SRTP) program. It requires that passenger ships provide emergency 
navigation, which allows them to reach the nearest port in emergency situations when the vessel’s 
bridge is inoperable. In our research we transfer this program to merchant ships and introduce 
the concept of an emergency bridge which fulfils all SRTP criteria and puts the human element in 
the centre of attention. We focus our empirical study on professional navigators and seafarer with 
navigational experience. From a psychological and social science perspective, we want to gain 
insights into what the navigator of an emergency bridge really needs. In this paper we present a 
mixed methods approach and first results which help us to treat the concept of an emergency bridge 
from a navigator’s perspective. We interviewed navigators about their experience in situations where 
they were unable to navigate the vessel from the bridge. As part of these exploratory interviews we 
gathered requirements and wishes about the essentials of navigation, such as necessary equipment 
and facilities. Through a survey questionnaire we build a broader empirical foundation by contrasting 
different emergency scenarios and the preferred equipment.

10.15-10.50  THE VALUE OF NON-TECHNICAL SKILLS: GENERIC COMPETENCES IN  
  SEAFARING, Stefan Strohschneider, Michael Brenker, Sarah Möckel,  
  Friedrich-Schiller-Universität of Jena, Germany
Work at sea demands constant adaptation from seafarers: Crew-members come and go, equipment 
is replaced, schedules are changed, and critical situations are bound to happen sooner or later. 
Dealing with these issues makes seafaring a multi-facetted and often complex profession that is 
characterized by a high degree of uncertainty. The seafaring industry has tried to reduce uncertainty 
for seafaring personnel by introducing standard operating procedures, often supported by elaborated 
checklists. These checklists are written for specific situations and prescribe specific actions that 
have to be undertaken to effectively deal with the given situation. This approach helps seafarers to 
deal with these specific situations. Due to the complexity of seafaring it seems reasonable to expect 
the occurrence of situations and events for which there is no checklist available. We argue that 
under these circumstances seafarers could make use of a set of competences that reaches beyond 
specific situations and improves processes such as planning, decision making, and teamwork. These 
generic competences allow seafarers to proactively deal with developing situations, instead of merely 
reacting to them. In 2010, by amending the STCW in Manila, the IMO took a step in this direction when 
courses like Maritime Resources Management (MRM), aiming at improving seafarers’ competences 
in areas as effective communication and leadership, became mandatory. We view these courses as 
a stepping stone towards a broader inclusion of non-technical skills into seafarers’ education and 
discuss possibilities of teaching generic competences in various settings.

10.50-11.20  COFFEE

11.20-11.55  SITUATION AWARENESS IN REMOTE CONTROL CENTERS FOR UNMANNED  
  SHIPS, Thomas Porathe, Johannes Prison & Yemao Man, Chalmers  
  University of Technology, Sweden
The EU project Maritime Unmanned Ship through Intelligence in Networks (MUNIN) aims at setting 
a 200 m long dry bulk vessel under autonomous command. An autonomous ship is not necessarily 
unmanned as there at times might be maintenance and repair crew onboard. An unmanned ship 
is, on the other hand, not necessarily autonomous as it might at times be remote controlled from 
a shore center. The aim of the MUNIN project is to develop a concept for a mostly autonomous and 
unmanned ship together with a concept for a Shore Control Center (SCC). While the concept of 
unmanned ship might pose an interesting challenge for naval architects, this paper will focus on the 
design of the SCC. The Human Factors issues involved with the monitoring and remote control is easily 
understood: What type of information exchange will be needed to convey some kind of “ship sense”? 
How do we deal with “human-out-of-the-loop” syndrome? What information exchange will be possible 
considering estimated bandwidth constraints? How should an SCC be designed? What considerations 
are necessary to take when designing a HMI for remote control? What would the work process in a SCC 
look like?  Present findings from focus group interviews with mariners will be presented together with 
a roadmap for future studies. Input from the RINA audience will be greatly encouraged.

11.55-12.30  CONCEPT DESIGN OF INFLATABLE BUOYANCY PLATFORM IN RORO  
  PASSENGER VESSELS, Soumya Chakraborty, Kamal Palariya, Indian  
  Maritime University, India

Considering human factors in ship design process, research on evacuation techniques followed on 
board capsizing ROPAX vessels have inferred that the number of lives lost in accidents of these ships 
can be drastically reduced by controlling the rapid heeling action of these vessels. Governed by the 
Regulations under Safety of Life at Sea (SOLAS)- Chapter III, and the Life Saving Appliances (LSA) 
Code, a concept has been developed, including the deployment of an Inflatable Buoyancy Platform 
on the side of the ship which gets closer to the waterline due to heel. A case study on the evacuation 
process on board ROPAX vessel M/V Estonia, 1994 has been made, concluding that the inclusion 
of such a structure on-board ROPAX vessels shall ensure safer and promising evacuation/ escape 
procedures on board capsizing vessels.

12.30-13.30  LUNCH

13.30-14.05  MEASURING SITUATION AWARENESS OF MARITIME OFFICERS USING  
  FULL MISSION BRIDGE SIMULATOR, Seung-Kweon Hong, Korea National  
  University of Transportation, Hongtae Kim, Korea Research Institute of  
  Ships & Ocean Engineering/KIOST, Korea
SA (Situation awareness) by using SAGAT(Situation awareness global assessment technique) was 
measured to investigate the differences of SA between expert group (5 officers with more than 
3 years experience)  and novice group (5 officers with one year experience). A full mission bridge 
simulator was used to simulate a situation that a ship is coming into Busan Port in Korea. The situation 
was very complex and emergent situation, differently from everyday situations. Experts also made a 
collision with the other ships as well as novices.  That is, experts’ performance was similar to Novices 
performance. However, there were several differences between experts and novices in terms of SA; 
patterns of perception errors, patterns of understanding current situation and patterns of predicting 
the other ships’ courses. The results of this investigation was compared with typical interface design 
guidelines and training guidelines.  

14.05-14.40  AN ANALYTICAL REVIEW OF USABILITY EVALUATION FOR SHIP BRIDGE  
  MULTI-SCREEN COMPLEX SYSTEMS, Yushan Pan, Sashidharan Komandur,  
  Hans Petter Hildre, Ålesund University College, Sisse Finken, University  
  of Oslo, Norway
Recently, interest in usability evaluation methods within the maritime domain has led to researchers 
and practitioners to think about developing a standardized approach for ship bridges. Unfortunately, 
there is little research in this field. Although there is no standardized methodology for usability 
assessment of complex systems, systems sharing common characteristics with ship bridges can be 
analyzed as references. Examples include ambulance control room, air traffic/control systems, 
and nuclear control room. In this paper, we have analyzed usability evaluation methods commonly 
used for cooperative complex systems. In addition, we have examined these usability methods in 
complex system context in maritime domain. Moreover, we are seeking to relate computer-supported 
cooperative work to traditional usability evaluation methods with the purpose of deriving a new 
customized usability assessment. The results serve as a tool for IT researchers and designers in 
maritime domain to foster effective selection of usability assessment methods for complex systems, 
ship bridges in particular.

14.40-15.15  SIMULATION OF SOCIO-TECHNICAL SYSTEMS FOR HUMAN-CENTRED  
  SHIP BRIDGE DESIGN, Cilli Sobiech, OFFIS - Institute for
  Information Technology, Germany
In this paper a human-centred design methodology is presented to develop an Adaptive Bridge System 
(ABS) that adapts the content, distribution and presentation of information to an individual seafarer 
and to the whole bridge team. Besides the Physical Simulation Platform of the ABS, itself a full-scale 
bridge simulator, we develop a behaviourally equivalent Virtual Simulation Platform that is purely 
based on models of human and machine agents, their tasks and resources. The Virtual Simulation 
Platform allows us to evaluate bridge designs at early development stages by using cognitive models 
of virtual seafarers that mimic situational awareness and the decision-making processes of real 
human seafarers. We will show how this cooperative system perspective and methodology supports 
analysis of crew performance and leads to bridge system development that considers cooperation and 
situational awareness of ship´s crews.

15.15-15.45  COFFEE

15.45-16.20  FUNDAMENTAL STUDY ON QUANTITATIVE EVALUATION METHOD OF 
TEAM   PERFORMANCE REGARDING ERM, Yanbin Wu, Takashi Miwa, Makoto  
  Uchida , Kobe University, Japan
This paper aims to propose a Quantitative Evaluation Method for Team Performance Regarding ERM. 
A hierarchy framework, which is composed of four medial elements and 12 bottom elements of 
non-technical skills, is built to construct the evaluation criteria. AHP method is utilized to calculate 
the weight of every criterion and a survey research is done to collect experts’ opinion. During the 
evaluation process, behavioural marker system is came up to ensure that evaluators are objective 
and consistent. We use the comprehensive fuzzy evaluation method to calculate the result and a 
final score of team performance can be attained. A case study is going to be done to better explain 
our method.

16.20-16.55  PREVALENCE OF MUSCULOSKELETAL SYMPTOMS AMONGST OFFSHORE  
  VESSEL PERSONNEL, Komandur S, Laimina L,  Aalesund University  
  College, Norway, Yost M, University of Washington, USA
Musculoskeletal symptoms (MSS) are a great concern in the general population & very many work 
roles. This study was performed to estimate the prevalence of musculoskeletal symptoms (MSS) in 
specific roles of offshore vessel personnel that have not been looked into before. The research found 
that MSS widely prevalent among OSV personnel are that of low back, shoulder, and neck pain. Low 
back pain was the most common among captains in the last 12 months following officers with 60% 
and 51% respectively. Able-bodied seamen had high prevalence in shoulder MSS and low back MSS of 
40% and 43% respectively in the duration of last year. There also was found prevalence in the MSS in 
the last 7 days and ever experienced symptoms.
 
16.55-  GENERAL DISCUSSION
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