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Executive summary 

This document is the first annual report of OPTICS. Its main objectives are to present the state-of-

the-art of aviation safety research as arises from the main activities conducted in the first year of 

OPTICS, and to provide strategic recommendations for reaching the ACARE safety related goals. 

 

This document is based on two main activities performed in the first year of OPTICS:  

 Evaluating contributions of projects of the European Commission’s 7th Framework Program 

(FP7) which have improvement of aviation safety as primary objective. 

 Conducting the first OPTICS Expert Workshop, which focused on priorities in Human Factors 

research and innovation for aviation safety, and which was organised at EUROCONTROL 

premises in Brussels on 3 July 2014. 

 

The activities have given a realistic initial picture of the aviation safety R&I progress. This initial 

picture includes maturing innovations with a strong potential to improve aviation safety value, and 

also projects of lower maturity that nevertheless tackle key strategic safety issues. On the other 

hand, for many capabilities no associated projects were identified. Some capabilities have numerous 

projects that collectively do not address the full scope of the capability. Projects that address the full 

scope of a capability are scarce.  

Observed potential gaps in research are related to addressing specific environmental hazards, 

domains and operations other than commercial aircraft operations, a number of global aspects (e.g., 

global CNS coverage and integration of safety data through all stakeholders), and passenger 

management. In Human Factors, a game-changing priority is to foster an industrial and organisational 

culture that values Human Factors, while other priorities are the human performance envelope, 

automation, and the integration of Human Factors into design engineering practices. 

A number of bottlenecks were identified in the adoption of research results. These specifically 

concern data issues (sharing of data and data protection), legal and organisational issues surrounding 

changing stakeholder responsibilities (e.g., automation), realising radical innovative ideas, and 

certification issues (regarding e.g, automation and mitigation of environmental hazards). 

The safety-related part of the SRIA provided a good structure for the assessments. Its points of 

improvement include the large scope of some capabilities, clarification of the enabler clusters, and 

the use of R&I needs below the level of capabilities. Furthermore, three potential supplements were 

identified: training and selection for the pilot and controller of the future, security impacts on safety, 

and a common Human Factors education system. 

In the years to follow, OPTICS will extend its assessment to include more research projects and 

research results, organise additional expert workshops, and deepen the assessment. All these 

activities will eventually determine whether the identified potential gaps are indeed gaps, or appear 

to be addressed after all.  
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The document results give rise to a number of recommendations, which are summarised as follows:  

 The aviation safety research community and the EC are recommended to take account of the 

identified potential gaps, being aware that the true gaps may only appear after completion of 

the OPTICS assessment in following years.  

 The aviation safety & Human Factors research community and the EC are recommended to 

address the potential gaps related to Human Factors. 

 The aviation safety research community, the industry and the EC are recommended to take 

account of the identified bottlenecks in the adoption of research results. 

 ACARE is recommended to address the feedback on the SRIA. 
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1  Introduction 

1.1 Background 

In 2000 a Group of Personalities from key stakeholders was installed in Europe to agree on how 

aviation could better serve society’s needs, and on how Europe can become a global leader in the 

field of aeronautics. The result was the “European Aeronautics: A vision for 2020” report [3], which 

was published in January 2001. The Group of Personalities also agreed to establish ACARE (Advisory 

Council for Aviation Research and Innovation in Europe) to develop and maintain a Strategic 

Research Agenda (SRA) [1] that would help achieve the goals of Vision 2020. The European 

Commission next convened a High Level Group on Aviation Research, who formulated a new vision 

beyond 2020: “Flightpath 2050” [4], released in March 2011. ACARE elaborated a new Strategic 

Research and Innovation Agenda (SRIA – two volumes) [2] in response to this new vision. 

OPTICS is a Coordination and Support Action (CSA) funded by the European Commission that aims to 

provide oversight of progress in Research and Innovation (R&I) targeting aviation safety 

improvement in relation to the Flightpath 2050 goals. OPTICS aims to provide this oversight by 

implementing a sustainable process that supports stakeholders with strategic recommendations and 

a comprehensive overview of the aviation safety research landscape. OPTICS implements 

methodologies to perform the assessment of progress both from a technological perspective and 

from the societal and economic perspective. Such assessments are performed on an annual basis, in 

close collaboration with expertise drawn from the industry through a series of workshops, exploiting 

the network developed by ACARE. OPTICS performs these assessments for four years from 2014 to 

2017, eventually addressing all relevant on-going initiatives addressing aviation safety research.  

The assessments result in the provision of an annual report that identifies main performers, gaps and 

obstacles in the research landscape, and that formulates strategic recommendations, corrective 

actions and suggested priorities. The findings are presented and discussed with the aviation 

community at an annual OPTICS safety conference. The results of the annual state-of-the-art review, 

together with relevant basic data and project information are made available in the OPTICS 

repository, accessible on a dedicated website. OPTICS ensures co-ordination and wherever possible 

creates synergies with other actions supporting challenges complementary to safety. 

1.2 Objectives and scope 

This document is the first annual report of OPTICS. Its main objectives are to present the state-of-

the-art of aviation safety research as arises from the main activities conducted in the first year of 

OPTICS, and to provide strategic recommendations for reaching the ACARE safety related goals.  

This document is based on two main activities performed in the first year of OPTICS:  

 Evaluating contributions of projects of the European Commission’s 7th Framework Program 

(FP7) which have improvement of aviation safety as primary objective. 

 Conducting the first OPTICS Expert Workshop, which focused on priorities in Human Factors 

research and innovation for aviation safety, and which was organised at EUROCONTROL 

premises in Brussels on 3 July 2014. 
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This limitation in scope has important consequences for the type of conclusions drawn in this first 

yearly OPTICS deliverable. This deliverable does not conclude that a certain type of research is not 

being performed, since a complete picture of the state-of-the-art of aviation safety research is 

reached only in the fourth year of OPTICS. The scope of aviation safety research evaluated will 

incrementally increase over the four yearly deliverables of OPTICS, and will eventually take into 

account:  

 The assessment of other relevant projects including project that do not have aviation safety 

improvement as primary objective, Horizon2020 projects, SESAR, Clean Sky, and national and 

international research.  

 Further expert workshops organised by the OPTICS consortium dedicated to key aviation 

safety research areas. 

 Assessment of the societal and market impacts of aviation safety research. 

 

1.3 Document structure 

This document is structured as follows:  

 Section 2 introduces the vision of Flightpath 2050 and the associated SRIA, with a focus on 

the role of safety; 

 Section 3 presents the followed approach; 

 Section 4 discusses the obtained results; and 

 Section 5 provides conclusions and recommendations. 

 
It includes the following supporting appendices: 

 Appendix I presents the classification schemes used and their use.  

 Appendix II presents the synthesis of project assessment results per enabler. 

 Appendix III presents the synthesis of project assessment results per capability. 
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2 Safety vision and research and innovation agenda 
This section provides a short introduction to the role of safety in the vision of Flightpath 2050 [4] and 

the associated Strategic Research and Innovation Agenda (SRIA) [2]. 

Flightpath 2050 [4] sets out the vision for the ambitions of European aviation transport over the next 

three decades. This vision includes five principal pillars: mobility, competitiveness, environmental 

protection, education and infrastructure, and safety & security (cf. Figure 2-1). 

 

Figure 2-1: The five pillars of the Flightpath 2050 vision [4]. 

The safety & security pillar of Flightpath 2050 includes six goals, of which three relate to safety. 

Figure 2-2 lists these safety related goals of Flightpath 2050. 

Figure 2-2: Flightpath 2050 goals for safety [4] 

# Flightpath 2050 goal for safety 

1. Overall, the European air transport system has less than one accident per ten million 

commercial aircraft flights. For specific operations, such as search and rescue, the aim is 

to reduce the number of accidents by 80% compared to 2000 taking into account 

increasing traffic. 

2. Weather and other hazards from the environment are precisely evaluated and risks are 

properly mitigated. 

3. The European air transport system operates seamlessly through fully interoperable and 

networked systems allowing manned and unmanned air vehicles to safely operate in the 

same airspace. 
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The accompanying vision from Flightpath 2050 [4] with respect to safety is as follows:  

In 2050, European aviation has achieved unprecedented levels of safety and continues to improve. 

Manned, unmanned, legacy and next generation, autonomous aircraft and all types of rotorcraft 

operate simultaneously in the same airspace and in most weather conditions. A holistic, total system 

approach to aviation safety is integrated across all components and stakeholders. This is supported 

by new safety management, safety assurance and certification techniques that account for all system 

developments. 

The occurrence and impact of human error is significantly reduced through new designs and training 

processes and through technologies that support decision-making. Just culture has been adopted 

uniformly across Europe as an essential element of the safety process. Advanced on-board 

monitoring systems allow the aircraft and air transport system to predict and mitigate technical and 

operational issues, including weather, before they arise. 

 

The SRIA [2] provides a strategic agenda for research and innovation in response to the challenges 

from Flightpath 2050. It identifies and clusters meaningful enablers (‘what is required to achieve the 

goals?’) to reach the goals, and decomposes these into main capabilities (‘how can it be achieved?’) 

and concepts services & technologies (‘with what can the goals be reached?’). Furthermore, the SRIA 

provides a high level scheduling of which achievements should be realised by 2020, which by 2035, 

and which by 2050. Figure 2-3 illustrates the main elements of the SRIA structure. 

 

Figure 2-3: Simplified illustration of the structure of the SRIA [2] 

The enablers in the safety & security part of the SRIA have been grouped into four enabler clusters, 

which represent groups of products and stakeholders with similar objectives. Figure 2-4 indicates the 

four enabler clusters, describes the ten related enablers, and specifies the number of safety-related 

and non-safety related capabilities per enabler. Appendix II presents the capabilities per enabler, as 

part of detailed results of this document (discussed in Section 4.1). 

Achievement Capabilities Enablers Goal 

Safety increase 

System-wide 
SMS 

SMS integrated 
in enterprise 
management 

2020: interfaces 
identified 

2035: full  
integration  Globally 

standardised 
regulations 

etc. 

Safety radar 
Behaviour 

analysis 
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Figure 2-4: Overview of enablers in the safety & security part of the SRIA [2], including an indication of the 

number of capabilities associated to the enabler, and the number of safety-related capabilities associated to 

the enabler (the other capabilities are only relevant for security). 
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implementation of a Safety Management System to operate throughout the 
whole chain of Air Transport activities. 
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2. Safety Radar: Innovative methods, processes and services which ensure the real 
time detection of deviations in safe performance within the total Air Transport 
System. 

3 (3) 

3. Operational mission management systems and procedures: Protection and 
responses which enable hazard risk management through appropriate tools 
including atmospheric models enabling the optimisation of trajectories to ensure 
hazard and collision avoidance throughout all flight phases and on the surface. 

12 (11) 

4. System Behaviour Monitoring and Health Management: Systems which enable 
the proactive detection of degraded and abnormal situations and optimised 
healing. 

3 (3) 
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5. Forensic Analysis: Tools, methodologies and processes which aim to automate 
the capture and analysis of aviation accidents, incidents and occurrences. Further 
improve the efficient identification of trends and emergent vulnerabilities aiming 
to mitigate the risks to aviation safety and security through design. The 
application in current and new developments of technology, system designs and 
operations and necessary requirements and regulations and their effects on 
human performance. 

3 (2) 

6. Standardisation and Certification Innovative approach to standardisation, 
certification and approval processes. Advanced methodologies including 
simulation tools applied to compliance demonstration of safety / security 
requirements at component, product, system and system of systems level, 
including human, social and technical aspects, leading to efficiency and shorter 
time to market of new products, services and operations. Improved 
methodologies for standardised approval and licensing. 

4 (2) 

7. Resilience by design: Methodologies and tools, products and services which 
ensure the air transport system is resilient by design and operation to current and 
predicted safety and security threat and hazard evolution. IT security concepts 
resilient against cyber-attacks applied throughout the global aviation system. 

12 (11) 
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 8. Human-centred automation (no detailed description provided in the SRIA) 4 (4) 

9. New Crew and Team Concepts (no detailed description provided in the SRIA) 5 (5) 

10. Passenger Management (no detailed description provided in the SRIA) 5 (3) 
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3 Approach 
This section presents the approach followed in analysing the state-of-the-art of aviation safety 

research and providing strategic recommendations for reaching the safety related goals. It is based 

on the approach as initially described in OPTICS D1.3 [6] and improvements and practical deviations 

made in the eventual application. The approach combines (cf. Figure 3-1): 

 A bottom-up approach, in which the OPTICS team assesses in a structured way how 

individual R&I projects contribute to elements of the SRIA; and 

 A top-down approach of expert workshops centred on specific aviation safety R&I fields, in 

which experts with an overview over the field identify main issues such as gaps in research 

being performed and new research opportunities. 

 

Figure 3-1: Overview of the approach followed. The bottom-up view is developed from individual project 

assessments. The top-down view is developed by experts overlooking the field, without distinguishing 

individual projects. 

Four main steps are performed each year in the course of OPTICS. 

1. Selection of projects. 

2. Assessment of projects. 

3. Synthesising project assessment results.  

4. Identification of issues.  

 

In the fourth step the bottom-up and top-down approach are combined. 

3.1 Selection of projects 

Projects are selected for assessment based on a succinct review of their abstract and main 

objectives. Different types of projects are divided over the years of OPTICS as follows: 

 Year 1: FP7 projects with an explicit aviation safety part (projects that have aviation safety 

improvement as primary objective); 
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 Year 2: also include FP7 project with an implicit aviation safety part (projects targeting other 

objectives than safety, in which safety is identified as a crucial issue and managed), and 

Horizon 2020, SESAR, and Clean Sky projects; 

 Year 3: also include national research projects; and 

 Year 4: also include international research projects. 

3.2 Assessment of projects 

Each selected project is mapped onto one or more of the safety-related capabilities of SRIA Volume 

2. A maximum of five capabilities is selected per project to avoid a dilution effect, whereby a project 

might seem to link to many capabilities but is unlikely to deliver strongly on any one of them. Next, 

each capability is assessed with respect to the following metrics: 

1. Contribution to the capability. This metric evaluates which part of the scope of a capability is 

addressed by the scope of the R&I project. 

2. Maturity. This metric considers the level of maturity of the research results of an R&I project, 

considering a simplified lifecycle of R&I. This provides an indication of the progress towards 

the targeted delivery to the aviation system, and what remains to be achieved.  

3. Ease of adoption. This metric represents the perceived complexity of what is still required to 

implement the innovation considered into the aviation system. Three aspects are considered: 

 Economic: this evaluates whether the costs of introducing the research results are 

high in comparison with the benefits; 

 Legal: this evaluates the extent to which there are legal constraints that remain to be 

solved; this also considers certification issues; and  

 Organisational: this evaluates the extent to which there are organisational, 

institutional or political constraints for adoption. 

 

Appendix I includes the adopted classification schemes, which all use a three-point scale (Low, 

Medium, High). 

Each project assessment is internally reviewed within the OPTICS team, and sent to the responsible 

project coordinator for review, who is requested to provide evidence to accompany the comments. 

The final responsibility for the assessment is with OPTICS. For ongoing projects for which limited 

information is yet available, the assessment may be updated in a later stage of OPTICS. 

3.3 Synthesising project assessment results 

The status of each safety-related capability and enabler of the SRIA is assessed using the project 

assessment results. The metrics used are related to those considered in the project assessments, but 

here a five-point scale is used (Low, Low-Medium, Medium, Medium-High, High): 

 Coverage of the capability/ enabler. This metric evaluates to which extent the projects 

mapped on a capability/ enabler jointly address its full scope. 

 Average maturity: This metric evaluates the weighted average level of maturity of the 

research results for the capability or enabler considered. Here, weighted means that the 

maturity of projects with higher contribution to this capability or enabler has larger weight 

than the maturity of projects with lower contribution. 
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 Average ease of adoption: This metric similarly evaluates the weighted average ease of 

adoption level. Also here three aspects are considered (economic, legal and organisational). 

3.4 Identification of issues 

From the synthesised project assessment results and the expert workshop results, issues are 

identified in the realisation of the SRIA and accordingly of the safety goals of Flightpath 2050. 

Example issues are e.g., gaps in research being performed, potential supplements to the SRIA, and 

bottlenecks in the implementation of research results.  

Also, complementary expert workshops are organised, targeting the identification of main issues 

such as gaps in research being performed and new research opportunities.  

The results of both activities are then combined. 
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4 Results 

4.1 Project assessment 

The abstracts of a long list of 236 FP7 projects were reviewed, of which 51 FP7 projects were selected 

for closer review because of their considered contribution to safety. After closer consideration, 44 of 

these projects were selected to as they may have an explicit contribution to safety1. Each of these 44 

projects were mapped on the capabilities of the SRIA, and next assessed for each capability on which 

it was mapped. In this assessment the contribution to the capability, the maturity, and the ease of 

adoption (economic, legal, and organisational) were qualified.  

The assessment of each of the 44 selected projects was sent to the project coordinator for review. 

Feedback was retrieved2 from 15 coordinators (34%), of which 1 (7%) had substantial comments, 

while the others had minor comments (e.g., textual corrections and/ or the addition of 1 capability) 

or confirmed the assessment. This feedback provides confidence in the project assessment results, 

which were further improved following an internal OPTICS review and following feedback from the 

syntheses at capability level. The resulting assessments are included in the OPTICS repository [10]. 

The following figure lists the 44 projects reviewed, and the summaries of their assessments:  

  

  

                                                           
1
 RECREATE, BEMOSA, ATLLAS II, AEROPLAN, CROP, MYCOPTER, FANTASSY were de-selected. 

2
 Feedback obtained by 1 September 2014 was taken into account in this deliverable. 
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Figure 4-1: Summaries of assessments of reviewed projects. Empty cells indicate that ease of adoption could 

not yet be assessed due to low maturity. Low-Med, Med and Med-High refer to Low-Medium, Medium and 

Medium-High. 

The project assessment results were next synthesised at the level of the capabilities and next at the 

level of the enablers, in order to provide a view on how these are addressed by the considered FP7 

projects. In this step, Appendix II and III provide the detailed results of these syntheses.  

The following figure provides an overview on the associated status of the SRIA’s safety-related 

enablers considering the above specified projects: 
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Figure 4-2: Overview of status of the SRIA’s safety-related enablers considering the above specified projects. 

 

The remainder of this subsection provides for each enabler a graphic representation of the status, 

and a discussion regarding what is addressed by the considered FP7 research projects, and what is 

not addressed by these projects:  
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Enabler 1 (System-wide Safety Management Systems) includes 11 safety relevant capabilities. 

 Addressed: parts of capabilities 1.1 (understanding safety factors on transport system), 1.2 

(system-wide operational risk management system), 1.10 (addressing external hazards), and 1.11 

(measurement of system safety performance). 

 Unaddressed capabilities: these are related to multi-modal transport (1.3, 1.8), integration of 

safety and business management (1.4), equity in airspace access (1.6), safety culture (1.7), safety 

regulations and procedures (1.5), and pro-active hazard identification and management (1.9). 

 Unaddressed topics within addressed capabilities: interdependencies of transport nodes (1.1, 

1.2); the actual ways for pro-active identification of the potential hazards resulting from external 

hazards (1.10); and indicators of societal perception of safety (1.11). 
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Enabler 2 (Safety radar) includes 3 safety relevant capabilities.  

 Addressed: parts of each capability, with Capability 2.2 (behaviour analysis of airspace and 

airport use) having High coverage. 

 Unaddressed topics within addressed capabilities: behaviour analysis in situations other than 

emergency evacuations (2.1), and pro-active identification of external hazards other than icing 

(2.3). 
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Enabler 3 (Operational mission management systems and procedures) includes 11 safety relevant 

capabilities. 

 Addressed: Parts of capabilities 3.1 (mission planning models addressing environmental hazards), 

3.3 (hazard avoidance in-flight), 3.5 (safe integration of e.g., non-commercial flights, personal air 

vehicles, UAS), 3.6 (automation allowing human intervention), 3.7 (safety concepts allowing 

maximum use of resources), and 3.8 (seamless robust CNS coverage).  

 Unaddressed topics within addressed capabilities: avoidance of environmental hazards other 

than icing, wake vortex, clear air turbulence, and wind shear (3.1, 3.3), such as volcanic ash and 

birds; integrating non-commercial operations (3.5), safe human intervention systems for non-

commercial operations (3.6), large part of innovative safety concepts for maximising resource 

use (3.7), and seamless global CNS coverage (3.8). 
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Enabler 4 (System behaviour monitoring and health management) includes 3 safety relevant 

capabilities. 

 Addressed: part of Capability 4.3 (the part devoted to improving health monitoring capabilities 

for sensors to drive maintenance activities). 

 Unaddressed capabilities: Capabilities 4.1 (health management of airports/airspace) and 4.2 

(tracking for SAR). 

 Unaddressed topics within addressed capabilities: Investigating health management and self-

healing for air vehicle operations in flight and traffic management; and overcoming current limits 

in fast and efficient implementation of health management facing with critical situations (e.g., 

weight, real time constraints, reliability, resilience) (4.3). 
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Enabler 5 (Forensic analysis) includes 2 safety relevant capabilities. 

 Addressed: The part of 5.1 focusing on a flight data management technology for processing 

routinely large amounts of data. 

 Unaddressed topics within addressed capabilities: The main part of this enabler, particularly 

considering: 

o more integrated means of capturing safety data of all stakeholders across the ATS 

(including e.g., ATM, rotorcraft, general aviation); this may also involve improvement of 

the associated safety culture and processes; and 

o the use of these captured safety data by all stakeholders. 
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Enabler 6 (Standardisation and Certification) includes 2 safety relevant capabilities. 

 Addressed: Several elements of Capabilities 6.1 (improved certification/ approval) and 6.4 (global 

processes). 

 Unaddressed topics within addressed capabilities: The parts of Capabilities 6.1 and 6.4 associated 

to: 

o Several segments of total aviation system not addressed (e.g. light aircraft); 

o Use of large operational data sets feeding risk models; and 

o Impact of organisational changes need to be addressed. 
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Enabler 7 (Resilience by design) includes 11 safety relevant capabilities. 

 Addressed: parts of Capabilities 7.1, 7.3, 7.6, 7.9 and 7.10, particularly projects that aim to 

advance engineering and analysis capability, including Human Factors in design, all of which are 

cornerstones of resilience by design. 

 Unaddressed capabilities: Capabilities 7.2 (systematic methods for ensuring in-service experience 

is fed back into the design and manufacturing process), 7.7 (multi-modal forums), 7.8 (availability 

of the suitably qualified and adaptable workforce and a framework which ensures the continued 

support to both legacy and emerging technologies), and 7.11 (airworthy aircraft is constantly in 

service with minimum deferred defects). 

 Unaddressed topics within addressed capabilities: parts of Capabilities 7.1 (feedback to design) 

useful elements are made but not yet a systematic method for ensuring that results of safety 

analysis are fed back into the design process. For 7.3 some relevant environmental hazards are 

lacking (e.g., fog, wind shear, thunderstorms). For 7.6, crashworthiness misses. For 7.9, dealing 

with large numbers of stakeholder requirements misses. For 7.10 (application of Human Factors 

and psycho-social issues in design and manufacturing) ATM and maintenance seem under-

addressed. 
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Enabler 8 (Human-centred automation) includes 4 safety relevant capabilities. 

 Addressed: parts of Capabilities 8.1 (automation support) and 8.4 (turnaround process), both 

with a focus on pilots and cockpit operations. 

 Unaddressed capabilities: Capabilities 8.2 (systems supporting human collaboration across 

seamless operational concepts) and 8.3 (preventive maintenance and system upgrades of 

automated systems). 

 Unaddressed topics within addressed capabilities: part of Capability 8.1 (automation support), 

and major part of Capability 8.4 (turnaround process), both specifically for other domains than 

cockpit operations. 
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Enabler 9 (New crew and team concepts) includes 5 safety relevant capabilities. 

 Addressed: parts of Capabilities 9.2 (human performance envelope) and 9.3 (monitoring of team 

capacity), both with a focus on pilots and cockpit operations. 

 Unaddressed capabilities: Capabilities 9.1 (new ATS-wide collaborative team concepts), 9.5 

(passenger/ personnel culture) and 9.4 (CISM for organisations/teams). 

 Unaddressed topics within addressed capabilities: parts of Capabilities 9.2 (human performance 

envelope) and 9.3 (monitoring of team capacity), both specifically for other domains than cockpit 

operations. 
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Enabler 10 (Passenger management) includes 3 safety relevant capabilities. 

 Unaddressed capabilities: All three safety relevant capabilities: 10.2 (management of human 

behaviours during emergencies), 10.4 (post-traumatic stress and psycho-social needs after 

distress), and 10.5 (passenger culture). 
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4.2 Expert Workshop 1: Human Factors 

OPTICS’s first Expert Workshop was held at EUROCONTROL Headquarters in Brussels on 3rd July 

2014. The workshop and its results are described in a separate report [7]. This section includes the 

main results of relevance for this yearly OPTICS report.  

The workshop focused on Human Factors, since many consider these as a critical element for safety. 

In the safety-related part of the SRIA, Enablers 8, 9 and 10 are most directly relevant for human 

factors, but for the purpose of this workshop a further selection was made of capabilities in the SRIA 

with relevance for human factors.  

The workshop attracted 70 experts in Human Factors from 17 countries from across the ATS 

spectrum. Their task was to determine the major Human Factors Research & Innovation (R&I) 

priorities for aviation safety, to consider the Human Factors part of the SRIA, and to determine if any 

significant research topics were missing. Participants were also invited to suggest ‘game-changers’, 

R&I ideas which genuinely offer new thinking to the issue of optimising human performance in future 

aviation systems, and hence may accelerate the integration of Human Factor and its positive impact 

on ATS development and performance.  

The workshop provided a long list of research ideas and priorities, which were identified by the 

participants, and discussed in break-out sessions and a plenary session. After processing and 

structuring these, a first main result is a prioritisation of the Human Factors related capabilities in the 

SRIA, which has the following Top 10, in decreasing order of priority: 

1. Human performance envelope (capability 9.2) 

2. Human factors in design and manufacturing (7.1) 

3. Adaptive automation (3.6) 

4. Automation support (8.1) 

5. Behavioural analysis to identify hazards (2.1) 

6. Common framework for certification (6.1) 

7. Managing human behaviour in emergencies (10.2) 

8. Monitoring of crew/team capacity (9.3) 

9. Tools and methods for emergent risks (1.9) 

10. Safety data systematic analysis (5.1) 

 

Secondly, the workshop resulted in the identification of three main priorities that do not well fit the 

existing SRIA enablers and capabilities for safety. These are:  

 Training and selection for the pilot and controller of the future. 

 Security impacts on safety (in particular cyber-attacks).  

 A common Human Factor education system to teach the basics of Human Factors to all 

system actors (operational, technical, design, and managers). 

 

Finally, the workshop resulted in the identification of a main game-changing priority, being an R&I 

idea that genuinely offers new thinking to the issue of optimising human performance in future 

aviation systems, and hence may accelerate a positive impact on aviation safety. Currently, Human 

Factors tends to be seen as something extra to add into design processes and management 
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processes. There is not a culture of Human Factors being an intrinsic part of such processes; this 

means Human Factors are often considered late in design and manufacturing, considered as a ‘nice-

to-have’, or not considered at all. The identified main game-changing priority is to evolve towards an 

industrial and organisational culture that values Human Factors, and that embeds Human Factors 

considerations in design and management processes of organisations. 

4.3 Issues 

This section collects the OPTICS team’s main observations from the results of both the project 

assessment and the expert workshop. 

SRIA elements addressed by considered FP7 projects 

For 9 out of 10 enablers in the safety part of the SRIA, contributing FP7 projects were identified. The 

coverage of 8 of these 9 enablers was Low to Medium. The coverage of Enabler 4 is Low, as it the 

coverage of Enabler 10, for which no contributing projects were identified. 

For 27 out of 55 safety-related capabilities, contributing FP7 projects were identified. 

SRIA elements unaddressed by considered FP7 projects 

SRIA elements left unaddressed by the considered FP7 projects are potential gaps, but in the 

following years of OPTICS other projects may be identified that address these. The main observations 

on Sections 4.1 and Section 0 regarding research areas left unaddressed are summarised as follows:  

 Specific environmental hazards. Several capabilities in the SRIA aim to address environmental 

hazards, by predicting their occurrence several days in advance (Capabilities 1.10, 3.1 and 

3.3), or by detecting them in real-time (2.3), or by developing robust designs (7.3). Several 

projects aim to address one or more environmental hazards including ice, clear air 

turbulence, wake vortices, and wind shear. The SRIA does not specify which environmental 

areas are to be addressed or have priority. The ANSP of Canada, NAV CANADA provides an 

overview of locally relevant aviation weather hazards [8], including several complementary 

hazards that may be of relevant for Europe as well (e.g., reduced visibility, thunderstorms, 

volcanic ash, cold weather and deformation zones). Accordingly, the considered projects do 

not address several specific environmental hazards.  

 Other domains and operations types than commercial aircraft operations. Many of the FP7 

projects considered have a focus on commercial aircraft operations, while other domains and 

operations (such as General Aviation, search and rescue (SAR) operations, rotorcraft 

operations, commercial space operations, and flights with personal air vehicles or unmanned 

air systems) remain unaddressed. Moreover, the SRIA also addresses other domains of 

aviation, such as ATM/ANS, airports and maintenance. These receive relatively little attention 

from the FP7 projects considered. This is valid for capabilities that focus on such other 

domains and operations (e.g., 1.6 on equity in airspace access, 3.4 on commercial space 

operations, 3.5 on non-commercial flights, personal vehicles, and UAS, and 3.9 on SAR 

flights), but also for more generic capabilities (e.g., 8.1 on automation support, 9.2 on human 

performance envelope, 9.3 on flight crew monitoring). 
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 Global aspects. Several capabilities call for improving aviation safety globally. Examples are 

global CNS coverage (in Capability 3.8), integration of safety data through all stakeholders 

(1.8), globally networked organisational structures to support safety crisis management 

(3.11), and concepts and systems for aviation-wide human collaboration (9.1, 8.2). This 

receives little attention from the considered FP7 projects. 

 Integration of R&I at capability level. For several capabilities many projects were identified 

that address it in one way or another, but the research appears fragmented such that the full 

status cannot well be assessed. There are no dedicated initiatives yet to consolidate previous 

research work. Furthermore, there is a risk of continuing to carry out projects within a 

capability, without ever realising the full nature of the capability. The relevant capabilities are 

Capabilities 8.1 (automation support), 9.2 (human performance envelope), and, to a lesser 

extent 6.1 (common certification framework) and other capabilities in Enablers 8 (human-

centred automation) and 9 (new crew and team concepts).  

 Passenger management. All-but-one of the ten enablers are addressed by at least one of the 

considered FP7 projects. The exception is Enabler 10 (Passenger management), which 

includes three safety relevant capabilities. These capabilities consider management of 

human behaviours during emergencies (10.2), services that address post-traumatic stress 

and psycho-social needs of passengers and public following major disruption or disaster 

(10.4), and understanding of diverse dimensions of passenger culture (10.5).  

 Need for an industrial and organisational culture that values Human Factors. Currently, 

Human Factors tends to be seen as something extra to add into design processes and 

management processes. There is not a culture of Human Factors being an intrinsic part of 

such processes; this means Human Factors are often considered late in design and 

manufacturing, considered as a ‘nice-to-have’, or not considered at all. The identified main 

game-changing priority is to evolve towards an industrial and organisational culture that 

values Human Factors, and that embeds Human Factors considerations in design and 

management processes of organisations. 

 Human factor priorities. The following issues deserve priority in human factor research, and 

innovation: the human performance envelope, automation, and integration of Human 

Factors into design engineering practices. 

 

Bottlenecks in the adoption of research results 

Several bottlenecks in the adoption of research results could be identified from the FP7 projects that 

have a relatively low ease of adoption. These include: 

 Data issues. For capabilities that require sharing of data, it is often a bottleneck that many 

data are considered to be confidential. The reasons for this are related to e.g., privacy, 

liability, and commercial motives. Data protection is another bottleneck for several 

capabilities.  

 Changing responsibilities. Several capabilities include changes to stakeholder responsibilities. 

This can bring significant organisational and legal implications. A particular example is 

automation, in which a point of concern is how the liability of involved operators changes. 

Other examples include shifting responsibilities between stakeholders, and/ or the need for 



Annual Report 2014 
Evaluation of Progress towards ACARE Goal 

Safety 

31 
OPTICS is a Coordinated Action funded by the European Union Seventh  
Framework Programme (FP7-AAT-2013_RTD-1) under Grant Agreement n° ACS3-GA-2013-605426. 

stakeholders to work more together, for which the incentives for each stakeholder are not 

always clear. 

 Realising major innovations. Some radically new systems and concepts under research have 

relatively low ease of adoption, because the expected implications of economic, legal, and/ 

or organisational nature are major. Examples are the radical and novel ideas for Personal Air 

Transport Systems studied by PPlane, and for extensive automation as studied by 

BRAINFLIGHT. Often, these concepts are also of a fairly low maturity level, which means that 

significant research and development time is still needed. It may be expected that during 

such longer research and development time there will also be additional attention for the 

adoption of the ideas. 

 Certification issues. Several concepts under research require significant changes to the 

regulations, and/ or major certification efforts. This was specifically identified for concepts 

involving automation, concepts involving mitigation of environmental hazards (e.g., reduced 

wake vortex separation), and major innovations considered in the previous bullet.  

 

Feedback to ACARE regarding the SRIA 

During the project assessments and workshop organisation, several potential opportunities for 

improvement of the SRIA were identified. Improving these would help both R&I projects to better 

focus their efforts, and OPTICS to better assess the state-of-the-art. The feedback regarding the SRIA 

is as follows: 

 General functioning of SRIA. Generally, the safety-related part of the SRIA served as a good 

structure for the analysis of R&I projects. In the 1st OPTICS Expert Workshop, an adapted 

version of the Human Factors related part of the SRIA was adopted. For the invited experts it 

still took some effort to get accustomed to the use of the capabilities, but this did provide 

satisfactory results. 

 Capabilities with a large scope. Some capabilities have quite a large scope. For some of these, 

many contributing projects were identified. Specific examples are Capabilities 6.1 (common 

certification framework), 7.5 (resilience by new technology or system design), and those in 

Enablers 8 (human-centred automation) and 9 (new crew and team concepts). For one of 

these (Capability 7.5), OPTICS has taken the initiative to propose a subdivision into several 

sub-capabilities, and has used these for the assessment of the state-of-art. For Capability 8.1 

(Automation support) a similar split-up could be considered, e.g., distinguishing technologies, 

concepts, methods, and human resources/ training.  

 Enabler clusters. The four enabler clusters in which the enablers are divided represent groups 

of products and stakeholders with similar objectives. The consistency of the descriptions of 

these enabler clusters in the SRIA can be improved, their importance can be stressed, and 

the wording of some capabilities and R&I needs may be improved to better fit the relevant 

enabler cluster. On the other hand, it should be prevented that innovations that involve 

various stakeholder groups need to be placed in each of the respective enabler clusters. In 

the current SRIA some topics already pop up at various locations; restructuring might resolve 

this. More detailed suggestions for this clarification are available from OPTICS [9]. 

 Potential supplements to the SRIA. Several potential supplements to the SRIA were identified: 

o Training and selection for the pilot and controller of the future. 
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o Security impacts on safety (in particular cyber-attacks).  

o A common Human Factor education system to teach the basics of Human Factors to all 

system actors (operational, technical, design, and managers). 

It remains to be considered by ACARE whether these should indeed be added to the SRIA, 

and if so, in which part and at which level. For the potential supplement regarding training 

and selection, ACARE WG5 may need to be involved.  

 R&I needs. Below the level of capabilities, Volume 2 of the SRIA presents R&I needs. It is 

generally not clear whether these present a ‘check-list’ of items that together make up the 

capability, or a list of examples that could be considered for the capability but that do not 

necessarily constitute the capability. Possibly these R&I needs need a revision to make this 

consistent and clear. 

 

Progress towards Flightpath 2050 objectives 

It is not straightforward to assess to which extent the research and innovation is ‘on track’ for 

eventually reaching the safety-related objectives of Flightpath 2050. One reason for this is that the 

scope of research and innovation so far considered is limited. Another reason is that it is far from 

straightforward to extrapolate the information collected in project assessments and the expert 

workshop towards predicting whether objectives will be realised. The following main observations 

can be made: 

 Scope of research addressed: As discussed in the beginning of this section (SRIA elements 

addressed by considered FP7 projects), the scope of the research addressed by projects so 

far considered is limited when compared to the full scope of the safety related part of the 

SRIA. This does not necessarily mean that there is a problem with respect to realising the 

Flightpath 2050 objectives, since unaddressed parts of the SRIA may be addressed by other 

current or future projects, or may not even require research. 

 Maturity of research addressed: The research addressed so far provides results of mixed 

maturity (i.e., Low, Medium, and High). Obviously, research with high maturity contributes to 

confidence in reaching the Flightpath 2050 objectives. Research of lower maturity however 

does not necessarily decrease confidence in reaching these. For some SRIA elements, 

specifically those that should be realised in the long term, it is not surprising that research is 

still of low maturity.  

 Adoption of research results. In order to realise the Flightpath 2050 objectives research 

results also need to be picked up. For this, some bottlenecks need to be addressed; cf. 

‘Bottlenecks in the adoption of research results’ above. In addition, it is not always clear the 

commercial interests will be sufficient for pick-up of research results. Some results and 

operation innovations can be very beneficial with respect to Flight Path 2050 goals but may 

be less interesting from the commercial point of view, or need radical changes in adopted 

business models. 
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5 Conclusions and recommendations 
This first OPTICS yearly deliverable has provided an overview of the state-of-the-art of aviation safety 

research as arises from two main performed activities: 

 the assessment of 44 FP7 projects that may have improvement of aviation safety as primary 

objective, and 

 the conduct of an Expert Workshop focusing on Human Factors.  

 

Project coordinators were invited to review the results of the OPTICS assessment of their project, 

while the final responsibility for the assessment remains with OPTICS. The feedback from this review 

opportunity provided further confidence in the project assessment results. The Expert Workshop 

attracted a reasonable cross-section of Human Factors experts and reached a good degree of 

consensus on the top issues in Human Factors for aviation safety, which were also concordant with 

the synthesised results of the project assessments.  

The activities have given a realistic initial picture of the aviation safety R&I progress. This initial 

picture includes maturing innovations with a strong potential to improve aviation safety value, and 

also projects of lower maturity that nevertheless tackle key strategic safety issues. On the other 

hand, for many capabilities no associated projects were identified. Some capabilities have numerous 

projects that collectively do not address the full scope of the capability. Projects that address the full 

scope of a capability are scarce.  

Observed potential gaps in research are related to addressing specific environmental hazards, 

domains and operations other than commercial aircraft operations, a number of global aspects (e.g., 

global CNS coverage and integration of safety data through all stakeholders), and passenger 

management. In Human Factors, a game-changing priority is to foster an industrial and organisational 

culture that values Human Factors, while other priorities are the human performance envelope, 

automation, and the integration of Human Factors into design engineering practices.  

A number of bottlenecks were identified in the adoption of research results. These specifically 

concern data issues (sharing of data and data protection), legal and organisational issues surrounding 

changing stakeholder responsibilities (e.g., automation), realising radical innovative ideas, and 

certification issues (regarding e.g, automation and mitigation of environmental hazards). 

The safety-related part of the SRIA provided a good structure for the assessments. Its points of 

improvement include the large scope of some capabilities, clarification of the enabler clusters, and 

the use of R&I needs below the level of capabilities. Furthermore, three potential supplements were 

identified: training and selection for the pilot and controller of the future, security impacts on safety, 

and a common Human Factors education system. 

In the years to follow, OPTICS will extend its analysis to include SESAR, Clean Sky and Horizon 2020 

(planned for 2015), national projects (2016) and international projects (2017). In addition, OPTICS 

plans to update the assessments of projects for which substantial additional information becomes 

available. These activities will eventually determine whether the identified potential gaps are indeed 

gaps, or appear to be addressed after all.  
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Furthermore, OPTICS will organise additional expert workshops, the next one in April 2015. OPTICS 

also plans to deepen the assessment, by considering not only the contribution of the research 

projects to realising the capabilities and the enablers, but also to the related goals in term of safety 

improvement. Finally, OPTICS will start to address the societal and market impacts of aviation safety 

research. 

The conclusions give rise to a number of recommendations. For each of these recommendations, the 

respective more detailed discussions of Section 4.3 provide indispensable supporting information. 

These recommendations are as follows:  

 The aviation safety research community and the EC are recommended to take account of the 

identified potential gaps, being aware that the true gaps may only appear after completion of 

the OPTICS assessment in following years.  

 The aviation safety & Human Factors research community and the EC are recommended to 

address the potential gaps related to Human Factors. 

 The aviation safety research community, the industry and the EC are recommended to take 

account of the identified bottlenecks in the adoption of research results. 

 ACARE is recommended to address the discussed feedback on the SRIA. 
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Appendix I: Classification schemes used 

This appendix presents the classification schemes used for the assessment of an individual R&I 

projects for an individual capability, and for the associated syntheses at the levels of capabilities and 

enablers. 

Contribution to capability: The classification scheme for assessing the contribution of a certain R&I 

project to a certain capability is as follows: 

 High: the project addresses the full scope of the capability; 

 Medium: the project addresses a significant part of the scope of the capability; and 

 Low: the project addresses a small part of the scope of the capability. 

 

Maturity: The classification scheme for assessing the maturity of the contribution of a certain R&I 

project to a certain capability is presented in Figure I-0-1. 

Figure I-0-1: Classification scheme for evaluating maturity 

Sco
re 

Lev
el 

Technological readiness General readiness  Example indicators for 
maturity 

Lo
w

 

1 Scientific research begins to be 
translated into applied research 
and development. The research is 
limited to paper studies of basic 
principles of the technology. 

A need is identified to solve a 
problem. Research is limited 
to paper studies of the 
problem, offering basic ideas 
for a solution. 

Identification and 
specification of the 
problem. Academic 
impact: 

 Papers in leading and 
respected journals 

 Presentations to 
academic audiences 

 Ongoing debate with 
other researchers 

2 Once basic principles are observed, 
practical applications are 
formulated. The concept of the 
application is defined and 
characteristics are described. There 
is no need for proof or detailed 
analysis to support the 
assumptions. Research is limited to 
analytic studies. 

Once the basic idea is 
determined, practical 
applications are formulated. 
The concept of the application 
is defined and characteristics 
are described. Research is still 
limited to paper studies. 

M
ed

iu
m

 

3 Active Research and Development 
is initiated with analytical and 
laboratory studies. The technical 
feasibility is demonstrated in proof 
of concept studies. The application 
for the technology results in the 
development of a system. Future 
research is likely to be impacted by 
this development. 

The concept is translated into 
product and functional 
descriptions e.g. new 
procedures, methodologies, 
management systems. The 
benefits and technical 
feasibility are assessed in 
paper studies. 

Applied research, lab-
testing and academic 
crossover impact: 

 Interdisciplinary 
contribution to 
academic research 

 Generation of new 
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Sco
re 

Lev
el 

Technological readiness General readiness  Example indicators for 
maturity 

4 Standalone components of the new 
system are validated in a 
laboratory environment.  
Experiments are carried out with 
integrated subsystems. Research 
has identified potential 
impediments for implementation, 
e.g. regulatory constraints. 

The new concept is tested in 
case studies. Research shows 
that there are no major 
problems for actual 
implementations, e.g. 
regulatory constraints. 

research questions 

H
ig

h
 

5 Thorough testing of prototyping 
(system, subsystems and 
components) in a representative 
environment. Basic technology 
elements are integrated with 
reasonably realistic supporting 
elements. Prototyping 
implementations conform to target 
environment and interfaces. 

Concept is tested in 
representative environment, 
case study results are verified. 
Concept is picked-up by a 
wider range of disciplines, e.g. 
policy makers make draft 
regulations. 

Operational tests, policy 
and end-user crossover 
impact: 

 Constructive 
academic-policy 
crossover  

 Policy feedback into 
research 

 Policy white papers 
and policy reports 

 Constructive 
academic-end-user 
crossover 

 Feedback from end-
users into research 

6 Thorough testing of prototyping 
(system, subsystems) in a full-scale 
representative environment. 
Technology is partially integrated 
with existing systems. Engineering 
feasibility is fully demonstrated in 
actual system application.  

The concept is deployed 
under testing condition at a 
selected number of pilot 
customers. Full feasibility is 
demonstrated. 

O
u

t 
o

f 
sc

o
p

e 
o

f 
O

P
TI

C
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7 Prototype is at or near scale of the 
operational system, with most 
functions available for 
demonstration and test in an 
operational environment.  

The concept is deployed in 
specific parts of the aviation 
system. 

Not applicable  

(out of scope of OPTICS) 

8 End of system development. 
System is fully integrated with 
operational hardware and software 
systems. Most user 
documentation, training 
documentation, and maintenance 
documentation completed. All 
functionality tested in simulated 
and operational scenarios. 

The concept is successfully 
deployed in multiple parts of 
the aviation system and does 
not need further 
development. The idea is 
embraced by rule-making 
bodies and the use is 
recommended.  

9 Actual application of the system in 
its final form and under mission 
conditions. Actual system has been 
thoroughly demonstrated and 
tested in its operational 
environment. All documentation 
completed. Successful operational 
experience. Sustaining engineering 
support in place. 

The concept is implemented 
throughout the total aviation 
system and, if applicable, 
mandated by rulemaking 
bodies.  
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Ease of adoption: The classification scheme for assessing the Ease of Adoption of the research results 

of a certain R&I project in a certain capability is presented in Figure I-0-2: 

Figure I-0-2: Classification scheme for evaluating Ease of Adoption 

Score Economic Legal Organisational 

Low The costs of adoption 
are very large, e.g. due 
to high technical 
complexity of the 
innovation. 

There are major legal 
constraints that need to 
be solved before 
adoption. Resolving 
these constraints 
requires a significant 
effort. 

There are major organisational, institutional 
or political constraints for adoption by 
aviation stakeholders; in terms of e.g., 
operational, infrastructural or social 
limitations. Resolving these constraints 
would take a significant effort. 

Medium The adoption will 
require investments 
that are not significantly 
high considering the 
benefits (safety and 
other) brought by the 
innovation.  

There are minor legal 
constraints that must be 
solved before adoption.  

There are organisational, institutional or 
political constraints for adoption by aviation 
stakeholders. Resolving these constraints 
will take time but is rather straightforward.  

High The costs involved in 
adopting the innovation 
are low compared to 
the benefits (safety and 
other) brought by the 
innovation. 

The innovation fits in 
the current legal 
framework. Adoption is 
therefore easy from a 
legal point of view.  

Aviation stakeholders are keen to adopt, 
because of the perceived benefits. Any 
constraints are minor only. 

 

Coverage of capability/ enabler 

The coverage of the capability is assessed using the following classification: 

 High: the projects address the full scope of the capability; 

 Medium: the projects address a significant part of the scope of the capability; and 

 Low: the projects address a small part of the scope of the capability. 

 

The classification of enablers is similar. 
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Appendix II: Synthesis per enabler 

Enabler  1 System-wide Safety Management Systems 

Description: "The identification and implementation of a Safety Management System to 
operate throughout the whole chain of Air Transport activities." 
 

Capabilities Projects Coverage of 
capability 

Maturity Ease of 
adoption 

1. Understanding the safety related 
influence factors on the overall air 
transport system 

ASCOS, 
MAN4GEN 

Medium Medium M-L-L 

2. Implementation of an operational 
risk management system 

ASCOS, 
PROSPERO 

Medium Medium MH-L-M 

3. Transport (multi-modal) safety 
governance 

Not addressed by research assessed in OPTICS D2.1 

4. Safety Management Systems 
integrated with Business 
Managements systems 

Not addressed by research assessed in OPTICS D2.1 

5. Effective and efficient safety 
regulations and procedures 

Not addressed by research assessed in OPTICS D2.1 

6. Safety framework that ensures 
equity in access to airspace by all air 
vehicles 

Not addressed by research assessed in OPTICS D2.1 

7. Positive corporate safety culture 
within organisations 

Not addressed by research assessed in OPTICS D2.1 

8. Common safety risk management 
policy across all sectors of transport 

Not addressed by research assessed in OPTICS D2.1 

9. Development of tools, metrics 
and methodologies to assess and 
pro-actively manage current and 
emergent risks 

Not addressed by research assessed in OPTICS D2.1 

10. The pro-active identification of 
the potential hazards resulting from 
climate change and other external 
hazards 

WEZARD Medium High H-H-H 

11. Safety performance indicators 
are systemically linked to safety 
outcomes 

ASCOS, 
PROSPERO 

Medium -
High 

Low-
Medium 

H-L-H 

 

Coverage of enabler 
The coverage of the enabler is assessed as Low-Medium, since of the 11 relevant capabilities, 
4 are addressed to a certain extent (typically Medium), while the other 7 relevant 
capabilities are not addressed. 
ASCOS and PROSPERO aim to cover the total aviation system, although PROSPERO seems to 
focus on airlines and airports. WEZARD develops a roadmap for the pro-active identification 
of hazards from climate changes. MAN4GEN considers risks of loss of situational awareness.  
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Classification: Low-Medium 

Maturity 
On average the research is in the phase of prototyping. Actual deployment under testing 
conditions is rare.  

Classification: Medium 

Ease of adoption 

 Since this enabler covers mostly processes, economic ease of adoption is fairly high.  

 The legal ease of adoption is Low, the main issues are in the field of data ownership, data 
use and data protection.  

 Organisational constraints can arise due to the complexity of a total aviation system 
approach and the number of stakeholders involved. 

Economic: Medium-High 
  Legal: Low 

Organisational: Medium 

Potential gaps 
A significant part of the enabler is not addressed. This specifically considers capabilities 
related to multi-modal transport (1.3, 1.8), integration of safety and business management 
(1.4), equity in access to airspace (1.6), safety culture (1.7), safety regulations and 
procedures (1.5), and pro-active hazard identification and management (1.9).  
Potential gaps within the addressed capabilities are interdependencies of transport nodes 
(1.1, 1.2); the actual ways for pro-active identification of the potential hazards resulting from 
external hazards (1.10); and indicators of societal perception of safety (1.11). 

Bottlenecks 
The main bottlenecks are identified for the use of Safety Performance Indicators (SPIs) 
covering the total aviation system. These bottlenecks are related to data ownership, data 
use and data protection, and regulatory acceptance of the SPIs. 
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Enabler  2 Safety Radar 

Description: "Innovative methods, processes and services which ensure the real time 
detection of deviations in safe performance within the total Air Transport System." 

Capabilities Projects Coverage of 
capability 

Maturity Ease of 
adoption 

1. Behaviour analysis of people within 
the system (e.g. abnormal behaviour, 
mobility patterns etc.) to identify 
hazards to safety. 

AIRCRAFT-
FIRE 

Low Low H-M-M 

2. Behaviour analysis of airspace and 
airport use. 

PROSPERO High Low L-L-L 

3. Pro-active identification of the 
external hazards, development of 
models which enable the 
identification of their probability and 
impact. 

HAIC Low Low M-M-M 

 

Coverage of enabler 
Each of the three capabilities is addressed by exactly one project. The coverage of two 
capabilities is Low, with the projects focusing on specific phenomena (AIRCRAFTFIRE on 
emergency evacuation and HAIC on avoidance of high-altitude icing), while the coverage of 
the other capability is High, with the project (PROSPERO) aiming to cover the whole air 
transport system. The coverage of the enabler is assessed as Low-Medium.  

Classification: Low-Medium 

Maturity 
The maturity for all projects contributing to this enabler is assessed as Low. 

Classification: Low 

Ease of adoption 

 The economic ease of adoption is Medium since two projects (AIRCRAFTFIRE, PROSPERO) 
are based on software for simulations and the acquisition of data, respectively. In 
contrast to the benefits, the investments are assumed to be minor.  

 The legal ease of adoption is Low-Medium, especially because of the PROSPERO-project 
which depends on partially confidential data.  

 A similar argumentation applies for the organisational ease of adoption which is qualified 
as Low. 

Economic: Medium 
  Legal: Low-Medium 

Organisational: Low 

Potential gaps 
Each capability is addressed by a single project. Two relevant capabilities have potential 
gaps. The potential gaps consider behaviour analysis in situations other than emergency 
evacuations (2.1), and pro-active identification of external hazards other than icing (2.3). 

Bottlenecks 
The main bottlenecks are related to data acquisition across the aviation system, and are of a 
legal and organisational nature. 
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Enabler  3 Operational mission management systems and procedures 

Description: "Operational mission management systems and procedures. Protection and 
responses which enable hazard risk management through appropriate tools including 
atmospheric models enabling the optimisation of trajectories to ensure hazard and collision 
avoidance throughout all flight phases and on the surface." 

Capabilities Projects Coverage of 
capability 

Maturity Ease of 
adoption 

1. Models which facilitate the mission 
planning through the identification & 
prevision of meteorological and other 
environmental hazards affecting flight 
safety 

DELICAT, 
WEZARD, 
UFO, A-
PIMOD 

Low-
Medium 

Medium-
High 

MH-M-M 

2.  Predictive & Real Time complexity 
assessment modelling capability which 
supports accurate mission planning 

Not addressed by research assessed in OPTICS 
D2.1 

3. Systems and new traffic services 
coupled with on-board sensor 
technology to ensure hazard avoidance 
in-flight and on the ground, e.g. detect 
adverse atmospheric conditions and 
traffic proximity, wild life, FOD. 

DELICAT, 
HAIC, 
JEDI ACE 

Low Medium-
High 

M-M-M 

4. Commercial Space operations merged 
safely with traditional flight operations 
and airspace structures 

Not addressed by research assessed in OPTICS 
D2.1 

5. The safe access and integration of 
non-commercial flights, personal air 
vehicles and UAS to airspace 

PPLANE Low Low M-L-L 

6. Intelligent, adaptive automation 
systems which ensure the human can 
intervene for safe recovery 

PPLANE, 
ALICIA 

Medium Medium M-M-M 

7. Innovative safety concepts providing 
a benefit in maximising usage of 
resources (runways, airspace, parking) 

AAS, 
ALICIA, 
UFO 

Low-
Medium 

Medium-
High 

M-M-M 

8. Secure, resilient and integrated CNS 
systems which ensure seamless, global 
coverage and are robust to failures of 
individual components 

AGEN Low Low M-H-H 

9. Integrated search and rescue 
capabilities, rapid and appropriate 
intervention 

Not addressed by research assessed in OPTICS 
D2.1 

10. All flight objects are uniquely and 
positively identified, tracked, monitored 
and neutralised if threatening 

Not addressed by research assessed in OPTICS 
D2.1 

11. Globally networked organisational 
structures identified and implemented 
to support safety and/or security crisis 

Not addressed by research assessed in OPTICS 
D2.1 
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management  with intelligent decision 
making support under high work load 
and stress 

12. Security intervention methods, 
tools, technologies and processes to 
neutralise active threat 

Out of scope of OPTICS 

 

Coverage of enabler 
Of the 11 relevant capabilities, 6 are addressed by projects assessed in OPTICS D2.1. The 
coverage of each of these 6 capabilities is between Low and Medium, since most 
contributing projects focus on a specific part of the capability. The coverage of the enabler is 
assessed as Low-Medium.  

Classification: Low-Medium 

Maturity 
The average maturity of the technologies addressed related to enabler 3 is Medium. Several 
tests are performed either in case studies or in representative environment. 

Classification: Medium 

Ease of adoption 
The average ease of adoption of the enabler is Medium on each of the three dimensions: 

 Economic: the adoption will require investments that are not significantly. 

 Legal: there are legal constraints that must be solved, related to reduced wake vortex 
separation, liability issues, and so on. On average these are medium. 

 Organisational: There are organisational, institutional or political constraints for adoption 
by aviation stakeholders. Some will be solved with training but others are related to new 
stakeholder roles. Resolving most will take time but is rather straightforward. 

Economic: Medium 
Legal: Medium 

Organisational: Medium 

Potential gaps 

 Several capabilities are not addressed; these consider predictive & real-time complexity 
modelling (3.2), tracking of all flying objects (3.10), access for commercial space 
operations, non-commercial flights, personal vehicles, UAS, and SAR flights (3.4, 3.9), and 
globally networked organisational structures identified and implemented to support 
safety crisis management (3.11). 

 Within the addressed capabilities, the potential gaps are associated to avoidance of 
environmental hazards other than icing, wake vortex, clear air turbulence, and wind 
shear (3.1, 3.3), such as volcanic ash and birds; integrating non-commercial operations 
(3.5), safe human intervention systems for non-commercial operations (3.6), large part of 
innovative safety concepts for maximising resource use (3.7), and seamless global CNS 
coverage (3.8). 

Bottlenecks 
Bottlenecks are expected to be in regulations allowing reduced wake vortex separation such 
as proposed by UFO, and potential legal and organisational issues of a radically new concept 
as considered in PPLANE. 
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Enabler  4 System Behaviour Monitoring and Health Management 

Description: “Systems which enable the proactive detection of degraded and abnormal 
situations and optimised healing”. 

Capabilities Projects Coverage of 
capability 

Maturity Ease of 
adoption 

1. Continuous health management of 
airports and airspace. 

Not addressed by research assessed in OPTICS 
D2.1 

2. Global surveillance and vehicle 
monitoring capabilities which ensure 
the tracking and location of air 
vehicles throughout the mission and 
initiate SAR in case of serious 
incidents and accidents 

Not addressed by research assessed in OPTICS 
D2.1 

3. Innovative Health Management 
systems and Maintenance processes 
and tools, including self-healing 
capabilities, which ensure critical 
systems and technologies remain 
operationally sound 

AISHA II, 
TRIADE, 
LAYSA, 
ALAMSA, 
JEDI ACE, 
DOTNAC 

Low Medium MH-M-
MH 

 

Coverage of enabler 
Of the three relevant capabilities, one (4.3) is partially addressed by the projects assessed in 
OPTICS D2.1, while the other two are not. The coverage of the addressed capability is Low, 
with most current efforts devoted to improving health monitoring capabilities for sensors to 
drive maintenance activities. The coverage of the enabler is consequently Low. 

Classification: Low 

Maturity 
The average maturity is Medium, with most projects delivering a proof of concept. 

Classification: Medium 

Ease of adoption 
The ease of adoption is Medium-High regarding economic and organisational impact. Legally, 
certification issues are critical; such systems will imply changes in procedures (maintenance). 

Economic: Medium-High 
Legal: Medium 

Organisational: Medium-High 

Potential gaps 

 Capabilities 4.1 (airports/ airspace health management) and 4.2 (global surveillance) are 
not addressed by the projects assessed in OPTICS D2.1. 

 Potential gaps within Capability 4.3 are related to investigating health management and 
self-healing for air vehicle operations in flight and traffic management; and overcoming 
current limits in fast and efficient implementation of health management facing with 
critical situations (e.g., weight, real time constraints, reliability, resilience). 

Bottlenecks 
There are various constraints for adoption, but no major bottlenecks were identified. 
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Enabler  5 Forensic Analysis 

Description: "Tools, methodologies and processes which aim to automate the capture and 
analysis of aviation accidents, incidents and occurrences. Further improve the efficient 
identification of trends and emergent vulnerabilities aiming to mitigate the risks to aviation 
safety and security through design. 
The application in current and new developments of technology, system designs and 
operations and necessary requirements and regulations and their effects on human 
performance." 
 

Capabilities Projects Coverage of 
capability 

Maturity Ease of 
adoption 

1. Systematic analysis of safety 
data 

SVETLANA Medium Medium M-M-L 

2. Systematic analysis of security 
data 

Out of scope of OPTICS 

3. New sensor technology to 
capture key safety data 

Not addressed by research assessed in OPTICS D2.1 

 

Coverage of enabler 
Of the two relevant capabilities, one is partly addressed (5.1), which has Medium coverage, 
with a single project SVETLANA that focuses on a flight data management technology for 
processing routinely large amounts of data. The main issues in realising this enabler are the 
tools (e.g., databases) and political agreements to make forensic data wider available, and to 
use it. The coverage of the enabler is assessed to be Low to Medium. 
 
It is noted that the sensor technology of Capability 5.3 is not mentioned on lower levels in 
the SRIA, and that Enabler 5 may not require it. Also, 5-3 and 5-1 show large overlap. 

Classification: Low-Medium 

Maturity 
The single contributing project has Medium maturity. 

Classification: Medium 

Ease of adoption 
The ease of adoption is identical to that of the single contributing project. The main issues in 
ease of adoption are in the field of data ownership and protection, certification and involved 
costs, dealing with many stakeholders, and investments to be made without direct pay-off. 

Economic: Medium 
Legal: Medium 

Organisational: Low 

Potential gaps 
The main parts of this enabler are not addressed. This particularly considers: 

 a more integrated means of capturing safety data of all stakeholders across the ATS 
(including e.g., ATM, rotorcraft, general aviation); this may also involve improvement of 
the associated safety culture and processes; and 

 the use of these captured safety data by all stakeholders. 
Furthermore, ACARE is suggested to re-consider Capability 5-3. A possible improvement is to 
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dedicate Capability 5.3 to the development of the database and to transferring data to this 
database; and dedicating Capability 5-1 to the use of these data by all stakeholders. 

Bottlenecks 
The main bottlenecks are issues regarding data ownership and data protection. 
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Enabler  6 Standardisation and Certification 

Description: Innovative approach to standardisation, certification and approval processes. 
Advanced methodologies including simulation tools applied to compliance demonstration of 
safety / security requirements at component, product, system and system of systems level, 
including human, social and technical aspects, leading to efficiency and shorter time to 
market of new products, services and operations. Improved methodologies for standardised 
approval and licensing. 
 

Capabilities Projects Coverage 
of 
capability 

Maturity Ease of 
adoption 

1. Common framework for 
Certification / Approvals which 
embrace new technologies and 
their integration within the 
systems to be certified and the 
use of new technologies and 
methods in the certification / 
approval processes. 

EXTICE, HIRF SE, 
MISSA, SCARLETT, 
ADDSAFE, AIM2, 
AIRCRAFTFIRE, 
SMAES, ASCOS, 
HAIC, RECONFIGURE 

Medium Medium MH-M-
MH 

2. Common roadmap between 
EU and other aviation leaders, 
leading to international 
standards for security 
technologies and processes. 

Out of scope of OPTICS 

3. Common certification 
approach for security systems 

Out of scope of OPTICS 

4. Methods and tools which 
facilitate the verification of the 
global standardisation, 
certification and approvals 
processes are all joined up at 
air transport systems level. 

PICASSO, SUPRA Low Medium MH-M-
MH 

 

Coverage of enabler 
The two relevant capabilities are both addressed, but with coverage Medium (6.1) and Low 
(6.4). Several elements are addressed, but large potential gaps exist, specifically in 
addressing systems inter-dependencies, human factors, and several segments of aviation 
(e.g., general aviation). 

Classification: Low-Medium 

Maturity 
Average maturity in both addressed capabilities is Medium. The project results have already 
contributed to update industry standards but in several areas further developments and 
validation are required prior to industrialisation. 

Classification: Medium 
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Ease of adoption 
Reduction in design or maintenance times and direct costs is a key incentive for the adoption 
but several constraints (e.g., ‘learning curve’) and organisational challenges remain to be 
addressed. Organisation ‘culture’ (resistance to change) is not addressed in general in listed 
research projects.  

Economic: Medium-High 
Legal: Medium 

Organisational: Medium-High 

Potential gaps 
The main potential gaps within the relevant Capabilities 6.1 and 6.4 are associated to: 

 Several segments of total aviation system not addressed (e.g. light aircraft)  

 Use of large operational data sets feeding risk models 

 Impact of organisational changes need to be addressed 

Bottlenecks 
There are various constraints for adoption, but no major bottlenecks were identified. 
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Enabler  7 Resilience by Design 

Description: Methodologies and tools, products and services which ensure the air transport 
system is resilient by design and operation to current and predicted safety and security 
threat and hazard evolution. [IT security concepts resilient against cyber-attacks throughout 
the global aviation system.] 
 

Capabilities Projects Coverage 
of 
capability 

Maturity Ease of 
adoption 

1. Systematic methods for 
ensuring results of 
safety/security analysis are 
fed back into design process 

PROSPERO, MISSA Medium Medium M-M-M 

2. Systematic methods for 
ensuring in-service 
experience is fed back into 
the design and manufacturing 
process 

Not addressed by research assessed in OPTICS D2.1 

3. Current and emergent 
environmental hazards are 
characterised and 
understood, and accurately 
mitigated in the design. 

HIRF-SE, WEZARD, 
HAIC, 
RESILIENCE2050, 
JEDI ACE 

Medium Medium-
High 

MH-MH-
MH 

4. Current and emergent 
security hazards are 
characterised and 
understood, and accurately 
mitigated in the design 

Out of scope of OPTICS 

5. Improved resilience through 
the introduction of new 
technology or improved 
system designs. 

(see Appendix III 
for a detailed 
synthesis of 
Capability 7.5) 

Medium Medium MH-M-
MH 

6. New materials, new 
manufacturing techniques, 
and design approaches which 
improve the survivability 
(active and passive measures) 
of transported people and 
goods (e.g. new cabin 
designs) 

LAYSA, AIRCRAFT-
FIRE, SMAES, 
HYPMOCES 

Medium Medium M-M-MH 

7. Coordination forums 
between the various 
interested parties, including 
other transport means, when 
designing ATS in a multi-
modal context. 

Not addressed by research assessed in OPTICS D2.1 
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8. Availability of the suitably 
qualified and adaptable 
workforce and a framework 
which ensures the continued 
support to both legacy and 
emerging technologies 

Not addressed by research assessed in OPTICS D2.1 

9. A methodology and toolset 
for advanced Systems 
Engineering, to help address 
both the necessary 
complexity of designs, and 
the need to manage a large 
number of stakeholder 
requirements, as well as 
allowing safety and security 
requirements to be 
integrated into the design 
from the earliest stages. (e.g., 
counterfeit parts) 

MISSA Medium Medium M-M-MH 

10. The application of human 
factors and psycho-social 
issues in design and 
manufacturing. 

HUMAN, SAFAR, 
MAN4GEN, A-
PIMOD, ODICIS,  
ARISTOTEL 

Medium Medium M-M-M 

11. Airworthy aircraft is 
constantly in service with 
minimum deferred defects 

Not addressed by research assessed in OPTICS D2.1 

12. Reliability engineering of 
critical software 

SCARLETT Low Medium H-M-M 

 

Coverage of enabler 
Seven out of eleven relevant capabilities are addressed, with the coverage of these 
capabilities typically being Medium. Many of the projects aim to advance engineering and 
analysis capability, including Human Factors in design, all of which are cornerstones of 
resilience by design.  

Classification: Low-Medium 

Maturity 
The maturity of almost each addressed capability is Medium; hence the average maturity of 
this enabler is Medium.  

Classification: Medium 

Ease of adoption 

 Some of the projects require changes to systems (including aircraft systems), whereas 
others are mainly concerned with processes, however in some cases there are economic 
incentives. The economic aspects are therefore considered Medium-High.  

 Legal aspects are considered to be overall Medium, as changes to certification etc. are 
required but these should be feasible.  
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 For organisational aspects, most of the outputs would be of obvious benefit to 
organisations, so that impediments in this area should be more easily overcome. 

Economic: Medium-High 
Legal: Medium 

Organisational: Medium-High 

Potential gaps 

 Capabilities 7.2 (Systematic methods for ensuring in-service experience is fed back into 
the design and manufacturing process), 7.7 (multi-modal forums), 7.8 (Availability of the 
suitably qualified and adaptable workforce and a framework which ensures the 
continued support to both legacy and emerging technologies), and 7.11 (Airworthy 
aircraft is constantly in service with minimum deferred defects) are not addressed.  

 Within the addressed capabilities: for 7.1 (feedback to design) useful elements are made 
but not yet a systematic method for ensuring that results of safety analysis are fed back 
into the design process. For 7.3 some relevant environmental hazards are lacking (e.g., 
fog, wind shear, thunderstorms. For 7.6, crashworthiness misses. For 7.9, dealing with 
large numbers of stakeholder requirements misses. For 7.10 (application of HF and 
psycho-social issues in design and manufacturing) ATM and maintenance seem under-
addressed.  

 Capability 7.5 (resilience in design) has been sub-divided into 5 sub-capabilities. Iin each 
of these there are unaddressed parts. 

Bottlenecks 
Low ease of adoption is typically related to highly novel concepts for which research is of low 
maturity. There are some further constraints for adoption (e.g., reduced wake vortex 
separation operations and certification of novel sensors). 
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Enabler  8 Human-centred automation 

Description: "Human-centred automation" 
 

Capabilities Projects Coverage 
of 
capability 

Maturity Ease of 
adoption 

1. Automation supports human in 
both normal and degraded  
operations; allocation of functions 
between human and machine is 
optimised in order to maximise 
situation awareness, support 
decision-making, and enhance 
performance execution 

PPLANE, ALICIA, 
ACROSS, 
MAN4GEN, A-
PIMOD,  
ARISTOTEL, 
BRAINFLIGHT, 
ODICIS 

Medium Medium M-M-M 

2. Information systems support 
human collaboration across 
seamless operational concepts 
throughout the ATS (air & ground)  

Not addressed by research assessed in OPTICS D2.1 

3. Preventive Maintenance and 
system upgrades of automated 
systems and information 
management systems are 
facilitated through automated 
processes and adapted human 
support systems 

Not addressed by research assessed in OPTICS D2.1 

4. Aircraft, airport and ground 
handling technologies are 
integrated to support people in the 
turnaround process and links to 
other transport modes 

AAS Low High M-H-M 

 

Coverage of enabler 
Two of the 4 relevant capabilities are addressed by research assessed in OPTICS D2.1; the 
other two are unaddressed. Capability 8.4 has Low coverage, with a single project 
contributing. Capability 8.1 has Medium coverage. For both these capabilities the research 
focus appears on pilots and cockpit operations. The average contributions coverage is Low-
Medium.  
The R&I needs of this enabler mixes different elements such as diverse target users, 
industrial segment, different expected research outcomes (including principles, philosophy, 
guidelines, methods, techniques, concepts, role description, task analysis, and so on).  
Such a wide area is almost impossible to cover for the research.  

Classification: Low-Medium 

Maturity 
The average maturity of the enabler is Medium. MAN4GEN has High maturity, the long-term 
oriented, projects (A-PIMOD, BRAINFLIGHT, PPLANE) have Low maturity, and the other 
contributing projects have Medium maturity. 
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Classification: Medium 

Ease of adoption 
On average, the ease of adoption is Medium for each dimension. The classifications vary per 
contributing project. The ease of adoption of the enabler is mixed, since the projects deal 
with different aspects of Human-Centred Automation. The economic one is the most 
consistent one, at the Medium level with the rationale that the proposed innovations will 
bring high costs, but also high benefits. The classification of organisational ease of adoption 
is particularly varying for the contributing projects.  

Economic: Medium 
Legal: Medium 

Organisational: Medium 

Potential gaps 
A significant part of this enabler is not addressed. Capabilities 8.2 (systems supporting 
human collaboration across seamless operational concepts) and 8.3 (preventive 
maintenance and system upgrades of automated systems) form potential gaps, and also 
major part of Capability 8.4, where integration of existing solutions with airport and aircraft 
should be sought.  
Within Capability 8.1 (automation supports human in both normal and degraded operations) 
the main potential gaps are industry segments and operators other than the cockpit (e.g. 
ATM, maintenance, airline control centres); hence solutions and lessons learnt from the 
cockpit may be extended to those areas. It is furthermore noted that the scope of this 
Capability 8.1 is very wide, which complicates R&I initiatives and the monitoring by OPTICS. 

Bottlenecks 
The main bottlenecks are as follows: 

 No consolidation of past research, with a fragmented community going into different 
directions. No good view on what’s achieved. This especially applies to methods and 
techniques, to key research results like task analysis or human envelope, to expected 
benefits from new concepts. 

 Bottlenecks w.r.t. adoption of research results are: Legal aspects of automation appear 
to be a bottleneck and should be addressed. The impact of automation of human roles 
(e.g. single pilot operations) is still a bottleneck and should be addressed. Certification 
processes are to be consolidated for adaptive automation concepts. 
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Enabler  9 New Crew and Team Concepts 

Description: "New Crew and Team Concepts" 

Capabilities Projects Coverage 
of 
capability 

Maturity Ease of 
adoption 

1. New collaborative team concepts will 
embrace the whole ATS system, 
enhancing collaboration across 
professional roles and between 
different organisations 

Not addressed by research assessed in OPTICS 
D2.1 

2. Optimisation of the ‘Human 
performance envelope’ through better 
job design and management, to reduce 
current problems of fatigue, vigilance, 
poor decision making and loss of 
situation awareness or loss of control 

SUPRA, 
MAN4GEN, 
BRAINFLIGHT 

Medium Medium-
High 

M-LM-M 

3. Monitoring of crew/team capacity 
and corrective measures 

ACROSS, A-
PIMOD, 
ARISTOTEL 

Medium Medium M-L-LM 

4. Services address critical incident 
stress and psycho-social needs of 
crew/team/organisation following major 
disruption or disaster 

Not addressed by research assessed in OPTICS 
D2.1 

5. Diverse dimensions of passenger and 
personnel culture are understood, so 
that system change can positively 
influence cultural evolution and 
consequently foster system 
effectiveness in relation to safety and 
security goals. 

Not addressed by research assessed in OPTICS 
D2.1 

 

Coverage of enabler 
Two of the 5 relevant capabilities are addressed by research assessed in OPTICS D2.1; the 
other three are unaddressed. Both addressed capabilities have Medium coverage, with the 
research focus being on pilots and cockpits. The R&I needs of this enabler mixes different 
elements such as diverse target users, industrial segments, research outcomes (i.e. 
guidelines, methods, knowledge). Such a wide area is almost impossible to cover for the 
research.  

Classification: Low-Medium 

Maturity 
The average maturity of the enabler is Medium-High because several tests are performed by 
various projects. These focus only on a limited part of the capability (e.g., situational 
awareness, loss of control, or workload). 

Classification: Medium-High 
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Ease of adoption 
The ease of adoption varies per project, since the projects deal with different aspects of 
Human Performance, using not comparable approaches.  

 The economic one is most consistent, with Medium average (high costs, high benefits). 

 The legal ease of adoption varies more, mostly depending on the certification complexity 
for the proposed concepts. The average is Low-Medium. 

 Organisational ease of adoption includes low and high classifications. Organisational 
barriers are expected for the radical changes (as for the adaptive automation proposed 
in A-PIMOD or ACROSS for single pilot), while high acceptability is expected for more 
incremental changes (as the support to detect and correct undesired pilot behaviour 
proposed in ARISTOTEL, or the improvements delivered by MAN4GEN).  

Economic: Medium 
Legal: Low-Medium 

Organisational: Medium 

Potential gaps 
A significant part of this enabler is not addressed, including the Capabilities regarding new 
ATS-wide collaborative team concepts (9.1), passenger/ personnel culture (9.5) and CISM for 
organisations/ teams (9.4).  
Furthermore there are potential gaps in research for the Capabilities regarding Human 
performance envelope (9.2) and monitoring of team capacity (9.3). For these capabilities the 
potential gaps are mainly in areas other than pilots and cockpit, such as ATM and 
maintenance. 
For Capability 9.2 determining the exact potential gaps is not straightforward, since the R&I 
needs are not fully clear; e.g., are they a check-list or merely examples, and is there a model 
behind it? This capability may be split in three or four areas covering technologies, concepts, 
methods, and possibly human resources / training (cf. Enabler 8) 

Bottlenecks 

 Whereas the average ease of adoption is lowest in the legal area, the ease of adoption is 
even lower in the organisational area for some projects. The associated main bottleneck 
is in the acceptance by operators of the solutions, e.g., crew opposition against being 
monitored, and opposition against different team concepts (e.g., single-pilot operations). 

 No consolidation of past research, with a fragmented community. This especially applies 
to the Human performance envelope capability (9.2), and to methods and tools to 
monitor crew capacity (9.3). 
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Enabler  10 Passenger Management 

Description: "Passenger Management" 
 

Capabilities Projects Coverage of 
capability 

Maturity Ease of 
adoption 

1. Improved prediction of terrorist 
threats 

Out of scope of OPTICS. 

2. Management of human behaviours 
during emergencies 

Not addressed by research assessed in OPTICS 
D2.1 

3. Ability to safely control disruptive 
behaviour 

Out of scope of OPTICS. 

4. Services address post-traumatic stress 
and psycho-social needs of passengers 
and public following major disruption or 
disaster 

Not addressed by research assessed in OPTICS 
D2.1 

5. Diverse dimensions of passenger 
culture are understood 

Not addressed by research assessed in OPTICS 
D2.1 

 

Coverage of enabler 
No safety research projects have yet been identified that contribute to one or more of the 
three relevant capabilities of this enabler. 

Classification: Low 

Maturity 
No contributing projects yet identified. 

Classification: Not applicable 

Ease of adoption 
No contributing projects yet identified. 

Economic: Not applicable 
Legal: Not applicable 

Organisational: Not applicable 

Potential gaps 
The three relevant capabilities all remain unaddressed by research assessed in OPTICS D2.1. 
These consider management of human behaviours during emergencies (10.2), services 
addressing post-traumatic stress and psycho-social needs of passengers and public following 
major disruption or disaster (10.4) and understanding diverse dimensions of passenger 
culture 10.5). 

Bottlenecks 
No bottlenecks identified since no relevant research was identified in OPTICS D2.1. 

  



Annual Report 2014 
Evaluation of Progress towards ACARE Goal 

Safety 

57 
OPTICS is a Coordinated Action funded by the European Union Seventh  
Framework Programme (FP7-AAT-2013_RTD-1) under Grant Agreement n° ACS3-GA-2013-605426. 

Appendix III: Synthesis per capability 

This appendix lists the synthesis of the project assessments per capability. Only safety-
related capabilities are included for which one or more projects were identified that address 
it. For the synthesis of Capability 7.5 use was made of syntheses at the lower level of sub-
capabilities, which were specifically introduced for this use. 
 

Enabler  1 Capability 1  

Description: “Understanding the safety related influence factors on the overall air transport 
system and its connections with other transport nodes.” 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

ASCOS Medium Medium M-L-L 

MAN4GEN Low Medium M-M-H 
 

Coverage 
ASCOS addresses this capability by outlining a proposed safety assessment methodology 
suitable to deal with the total aviation system and its entire lifecycle, and includes a process 
to identify emergent risks. It does not consider other transport nodes. The development of 
an integrated risk management framework building on a set of models for the various actors 
of the total aviation chain and addressing cross-boundary hazards and risk issues does not 
seem to be fully covered by ASCOS. MAN4GEN considers a specific safety related influence 
factor: factors that lead to the loss of situational awareness after unexpected events. 

Classification: Medium 

Maturity 
Both contributing projects have Medium maturity. ASCOS aims to provide a prototype safety 
assessment methodology and MAN4GEN includes demonstrations in a full flight simulator. 

Classification: Medium 

Ease of adoption 
For safety assessment methodologies covering the total aviation system, data collection and 
processing complexity is high. There are constraints due to confidentiality of data, legal 
issues, union demands, etc. Due to the fragmentation of EU aviation, the complexity of a 
total aviation system approach and the number of stakeholders, the organisational 
complexity of an overall safety assessment methodology is high. ASCOS covers this capability 
much more than MAN4GEN (covering the total system, versus covering only loss of 
situational awareness), and thus the ease of adoption score of ASCOS are taken. 

Economic: Medium 
Legal: Low 

Organisational: Low 

Potential gaps and bottlenecks 

 No identified project considers connections with other transport nodes  

 Cross-boundary hazards and risk issues are not covered by ASCOS. 
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Enabler  1 Capability 2  

Description: “Implementation of an operational risk management system which 
demonstrates the ability of the ATS to anticipate, react, respond and recover with respect to 
safety threats within a multi-modal transportation system.” 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

ASCOS Medium Medium H-L-H 

PROSPERO Medium Medium M-L-L 
 

Coverage 
The coverage of this capability is assessed as Medium. The development of an operational 
risk management system across the whole ATS is the core of the PROSPERO project; this is 
further enhanced by the development of a process for safety performance measurement in 
ASCOS. It is stated that “It is not clear if the proposed solution goes beyond the management 
of known hazards” (PROSPERO) and “ASCOS does not seem to fully define the main aspects 
of a risk management platforms that will provide the capability of an early warning system 
to, inter alia, (i) detect unsafe trends; (ii) suggest safety improvement areas; (iii) reach all 
those involved”. The connections with other transport nodes are not covered.  

Classification: Medium 

Maturity 
Both projects intend to demonstrate a prototype risk assessment system. 

Classification: Medium 

Ease of adoption 
The economic ease of adoption is Medium to High: costs are only related to processes. Legal 
“barriers [are] expected due to confidentiality of data, unions, etc.” Organisational barriers 
are “due to the fragmentation of EU aviation, its complexity and number of stakeholders”. 

Economic: Medium-High 
Legal: Low 

Organisational: Medium 

Potential gaps and bottlenecks 
The interdependencies of transport nodes introducing risk elements are not considered. 
There are bottlenecks due to issues with multi-modal use of safety data. 

 

Enabler  1 Capability 10  

Description: “The pro-active identification of the potential hazards resulting from climate 
change and other external hazards, development of models which enable the identification 
of their probability and impact” 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

WEZARD Medium High H-H-H 
 

Coverage 
WEZARD addresses a roadmap regarding weather hazards. Other external hazards are not 
considered. No models are developed to identify probability and impact of the hazards. 
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Classification: Medium 

Maturity 
WEZARD’s roadmap for weather hazards has High maturity since it was accepted by the 
main actors in the Air Transport System and paved the way for follow-up projects.   

Classification: High 

Ease of adoption 
There are no foreseen economic, legal or organisational constraints for adoption of 
WEZARD’s roadmap. 

Economic: High 
Legal: High 

Organisational: High 

Potential gaps and bottlenecks 
The single project addressing this capability (WEZARD) develops a roadmap. No research is 
conducted that aims to find actual ways for the pro-active identification of the potential 
hazards resulting from climate change and other external hazards. 
 

Enabler  1 Capability 11  

Description: “Safety performance indicators are systemically linked to safety outcomes, 
allowing measurement of system safety performance. Credible measurement of progress 
towards 2050 targets becomes possible.” 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

ASCOS High Medium H-L-H 

PROSPERO Low Low M-L-M 
 

Coverage 
Indicators relating to safety are well developed in ASCOS. The developed SPIs are not yet 
linked however to all available accident models in order to link these SPIs to all credible 
safety outcomes. PROSPERO will develop SPIs mainly for airlines and airports. Research into 
indicators of societal perception of safety is currently lacking. 

Classification: Medium-High 

Maturity 
Indicators are in development. The indicators developed in ASCOS are validated, while the 
indicator research in PROSPERO is still exploratory.  

Classification: Low- Medium 

Ease of adoption 
Development of indicators does not constitute larger economic or organisational barriers. 
The Low score for ‘Legal’ is because “it is expected that difficulties will arise in obtaining the 
relevant data and regulatory acceptance”.  

Economic: High 
Legal: Low 

Organisational: High 

Potential gaps and bottlenecks 
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 Research into indicators of societal perception of safety is currently lacking. 

 Bottlenecks due to obtaining and using relevant safety data and regulatory acceptance. 
 

Enabler  2 Capability 1  

Description: “Behaviour analysis of people within the system (e.g. abnormal behaviour, 
mobility patterns etc.) to identify hazards to safety.” 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

AIRCRAFTFIRE Low Low H-M-M 
 

Coverage 
The focus of AIRCRAFTFIRE is on simulation of aircraft emergency evacuations in case of fire. 
A software tool (Exodus) is used to simulate passengers´ behaviour during the evacuation. 
No information is given on the psychological validity of the software tool. Since aircraft 
accidents in combination with fire are only a small part of safety-related issues, the 
contribution is assessed as Low.  

Classification: Low 

Maturity 
The software tool used in the project AIRCRAFTFIRE is based on assumptions made how 
passengers behave during an emergency situation.  

Classification: Low 

Ease of adoption 
The ease of adoption is as for the single contributing project.  

Economic: High 
Legal: Medium 

Organisational: Medium 

Potential gaps and bottlenecks 
Large part of this capability is unaddressed, with one contributing project with limited scope.  

 

Enabler  2 Capability 2  

Description: “Behaviour analysis of airspace and airport use.” 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

PROSPERO High Low L-L-L 
 

Coverage 
The contribution of the project PROSPERO is High, as the operational monitoring of airport 
and airline is one of the main activities. Therefore the capability is well addressed. 

Classification: High 

Maturity 
In PROSPERO the data acquisition to enable a full demonstration is at a conceptual stage. 

Classification: Low 

Ease of adoption 
The acquisition of data across the air transport system is impeded by legal issues, 
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confidentiality, unions, etc. It will require major changes to culture and regulations. 
Economic: Low 

Legal: Low 
Organisational: Low 

Potential gaps and bottlenecks 
The single project contributing to this capability (PROSPERO) is based on analysis of partially 
confidential data. Legal and organisational barriers might impede the implementation. 

 

Enabler  2 Capability 3  

Description: “Pro-active identification of the external hazards, development of models which 
enable the identification of their probability and impact.” 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

HAIC Low Low M-M-M 
 

Coverage 
HAIC aims at development of detection and awareness technologies to avoid icing at high 
altitudes. Other possible external hazards like e.g. volcanic ash, thunderstorms, severe 
weather, etc. are not addressed.  

Classification: Low 

Maturity 
The maturity of the contributing project HAIC is Low. 

Classification: Low 

Ease of adoption 
Ease of adoption for HAIC is Medium for economic, legal and organisational aspects.  

Economic: Medium 
Legal: Medium 

Organisational: Medium 

Potential gaps and bottlenecks 
Potential hazards other than high altitude icing, such as hazards like, volcanic ash, 
thunderstorms, clear air turbulence etc. are not addressed. 
 

Enabler  3 Capability 1  

Description: “Models which facilitate the mission planning through the identification & 
prevision of meteorological and other environmental hazards affecting flight safety”. 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

DELICAT Low Medium M-M-M 

WEZARD Medium High H-H-H 

UFO Low High M-L-M 

A-PIMOD Medium Medium H-H-M 
 

Coverage 
Four projects address Capability 3.1. DELICAT addresses one type of hazard (clear air 
turbulence at medium range), WEZARD develops a roadmap for weather hazards, UFO 
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focuses on wake vortex and A-PIMOD on cockpit design. Identification of certain other 
hazard types and development of a forecast model are not addressed. 

Classification: Low-Medium 

Maturity 
Most projects include flight tests and/ or validation of models. 

Classification: Medium-High 

Ease of adoption 
Economic: adoption will require investments that are not significantly. 
Legal: there are legal constraints that must be solved before adoption; for reduced wake-
vortex separation this may involve significant effort. 
Organisational: Resolving the organisational, institutional and political constraints for 
adoption by aviation stakeholders will take time but is rather straightforward. 

Economic: Medium-High 
Legal: Medium 

Organisational: Medium 

Potential gaps and bottlenecks 
Hazard types other than wake vortex, wind shear, high altitude ice crystals, and clear air 
turbulence remain unaddressed (e.g, volcanic ashes).  
Bottlenecks are expected to be in regulations allowing reduced wake vortex separation such 
as proposed by UFO. 

 

Enabler  3 Capability 3  

Description: “Systems and new traffic services coupled with on-board sensor technology to 
ensure hazard avoidance in-flight and on the ground, e.g. detect adverse atmospheric 
conditions and traffic proximity, wild life, FOD.” 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

DELICAT Low Medium M-M-M 

HAIC Low High M-M-M 

JEDI ACE Low Medium M-M-M 
 

Coverage 
The three projects that address capability 3.3 each address one hazards element: ice crystals 
(HAIC, JEDI ACE) or clear air turbulence (DELICAT). Other hazard types remain unaddressed.  

Classification: Low 

Maturity 
Most projects include flight tests and/ or validation of models. 

Classification: Medium-High 

Ease of adoption 
Economic: the adoption will require investments that are not significantly. 
Legal: there are minor legal constraints that must be solved before adoption. 
Organisational: Resolving organisational, institutional and political constraints will take time 
but is rather straightforward. 
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Economic: Medium 
Legal: Medium 

Organisational: Medium 

Potential gaps and bottlenecks 
Hazard types other than high altitude ice crystals and icing remain unaddressed. 

 

Enabler  3 Capability 5  

Description: “The safe access and integration of non-commercial flights, personal air vehicles 
and UAS to airspace”. 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

PPLANE Low Low M-L-L 
 

Coverage 
PPLANE considers the safety of specific novel operations; not of the integration. 

Classification: Low 

Maturity 
PPLANE explores radical and novel ideas resulting in a comprehensive view on the possibility 
to develop such a personnel air transport system. 

Classification: Low 

Ease of adoption 
Economic: adoption of the radical and novel ideas will require significant investments. 
Legal: there are large legal implications related to automation. 
Organisational: the changes include new stakeholder roles.  

Economic: Medium 
Legal: Low 

Organisational: Low 

Potential gaps and bottlenecks 
This capability remains largely unaddressed, with the single contributing project exploring a 
specific radical new concept. 
Bottlenecks are expected to be in potential legal and organisational issues of a radically new 
concept as considered in PPLANE. 

 

Enabler  3 Capability 6  

Description: “Intelligent, adaptive automation systems which ensure the human can 
intervene for safe recovery”. 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

PPLANE Low Low M-L-L 

ALICIA Medium Medium M-M-M 
 

Coverage 
PPLANE identifies the need for the development of automation for small aircraft. Alicia 
addresses a new cockpit concept. Non-commercial operations are not considered. 
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Classification: Medium 

Maturity 
Maturity is Low in PPLANE; test beds are developed in ALICIA. 

Classification: Medium 

Ease of adoption 
Economic: both investments and benefits will be significant.  
Legal: there are minor legal constraints that must be solved before adoption.  
Organisational: Resolving the organisational and institutional constraints will take time but is 
rather straightforward. 

Economic: Medium 
Legal: Medium 

Organisational: Medium 

Potential gaps and bottlenecks 
Other operations than commercial operations are not considered. 
Bottlenecks are expected to be in potential legal and organisational issues of a radically new 
concept as considered in PPLANE. 
 

Enabler  3 Capability 7  

Description: “Innovative safety concepts providing a benefit in maximising usage of 
resources (runways, airspace, parking)”. 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

AAS Low High M-H-M 

ALICIA Low Medium M-M-M 

UFO Low High M-L-M 
 

Coverage 
The three projects each address a small part of the capability. AAS focuses on the ground 
segment, ALICIA contributes somewhat through a new cockpit concept, and UFO aims to 
increase runway use through monitoring wake vortex and wind shear. 

Classification: Low 

Maturity 
In most projects tests have been performed in representative environment. 

Classification: Medium-High 

Ease of adoption 
Economic: the adoption will require investments that are not significantly. 
Legal: there are minor legal constraints that must be solved before adoption. 
Organisational: Resolving organisational, institutional and political constraints will take time 
but is rather straightforward. 

Economic: Medium 
Legal: Medium 

Organisational: Medium 

Potential gaps and bottlenecks 
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Large part of the capability remains unaddressed, with each of the contributing projects 
addressing only minor parts of this capability.  

 

Enabler  3 Capability 8  

Description: “Secure, resilient and integrated CNS systems which ensure seamless, global 
coverage and are robust to failures of individual components”. 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

AGEN Low Low M-H-H 
 

Coverage 
The redundancy of CNS systems is addressed, but seamless global coverage and system 
resilience are not. 

Classification: Low 

Maturity 
The concept of application is defined, but research is still limited to paper studies. 

Classification: Low 

Ease of adoption 
Economic: adoption will require relatively limited investments. 
Legal: there are minor legal constraints. 
Organisational: There are minor organisational, institutional or political constraints.  

Economic: Medium 
Legal: High 

Organisational: High 

Potential gaps and bottlenecks 
The projects assessed do not address system resilience and seamless global coverage.  

 

Enabler  4 Capability 3  

Description: “Innovative Health Management systems and Maintenance processes and tools, 
including self-healing capabilities, which ensure critical systems and technologies, remain 
operationally sound”. 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

AISHA II Medium Medium M-M-M 

TRIADE Medium Low H-M-M 

LAYSA High Medium M-M-H 

ALAMSA Medium High M-M-H 

JEDI ACE Low Medium M-M-M 

DOTNAC Low Medium H-H-M 
 

Coverage 
This capability is partially covered. One project (ALAMSA) addresses self-healing by 
developing thermo-reversible self-healing materials. Two projects (LAYSA, JEDI ACE) address 
self-healing in terms of anti-icing. The other projects (AISHA II, TRIADE, DOTNAC) investigate 
health monitoring to feed production and/or maintenance, and focus on cost saving rather 
than self-healing. 
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Classification: Medium 

Maturity 
The average maturity is Medium, considering that most projects will deliver proofs of 
concept. (AISHA II foresees full scale testing of the laboratory results; TRIADE develops a 
neural network software-computing tool; LAYSA manufactures a demonstrator; ALAMSA will 
include an experimental campaign on small-scale components and full-scale aircraft 
structures; JEDI ACE will result in validated design concepts and lab-scale prototypes; 
DOTNAC includes implementation and experiments on test-cases) 

Classification: Medium 

Ease of adoption 
Economic: Costs of investments are significant, but benefits can be as wll. 
Legal: The certification issues are to be managed. 
Organisational: The stakeholders are generally keen to adopt the proposed technologies. 

Economic: Medium 
Legal: Medium 

Organisational: Medium 

Potential gaps and bottlenecks 
The main potential gap is in self- healing, which is so far addressed only by developing 
thermo-reversible self-healing materials. 
 

Enabler  5 Capability 1  

Description: “Systematic analysis of Safety data (incident reports, flight data etc.) is utilised 
by stakeholders due to improved capture technologies, processes and safety culture across 
the ATS, which includes the General Aviation and Rotorcraft operators.” 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

SVETLANA Medium Medium M-M-L 
 

Coverage 
Covered is a flight data management technology focused on processing routinely large 
amounts of data (SVETLANA). Lacking is a more integrated means of capturing safety data of 
all stakeholders across the ATS (including e.g., ATM, rotorcraft, general aviation), and 
improvement of e.g., safety culture and processes.  

Classification: Low 

Maturity 
The maturity of the covered part is Medium. 

Classification: Medium 

Ease of adoption 
The main issues in ease of adoption are in the field of data ownership and protection, 
dealing with many stakeholders, and investments to be made without direct pay-off.  

Economic: Medium 
Legal: Medium 

Organisational: Low 
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Potential gaps and bottlenecks 

 Potential gap: a more integrated means of capturing safety data of all stakeholders 
across the ATS (including e.g., ATM, rotorcraft, general aviation), and improvement of 
e.g., safety culture and processes. 

 Potential gap: use of the captured safety data by all stakeholders. 

 Bottleneck: Issues regarding data ownership and protection. 

 

Enabler  6 Capability 1  

Description: Common framework for Certification / Approvals which embrace new 
technologies and their integration within the systems to be certified and the use of new 
technologies and methods in the certification / approval processes. 
 

Contributing projects Contribution to capability Maturity Ease of adoption 
EXTICE Medium Medium M-L-H 

HIRF SE Medium Medium H-M-H 

MISSA Medium High M-M-M 

SCARLETT Low Medium H-M-M 

ADDSAFE Medium Medium H-M-H 

AIM2 Low High H-L-M 

AIRCRAFTFIRE Low Low H-M-M 

SMAES Medium Medium M-M-H 

ASCOS Medium Low M-M-M 

HAIC Medium High H-M-H 

RECONFIGURE Medium Medium H-M-H 
 

Coverage 
Most of the eleven listed projects address very specific domains of airworthiness 
certification. MISSA and ASCOS however address generic certification processes up to 
aircraft level or even Air Transport System-level safety assessment. The overall coverage is 
not obtained; it remains unclear how large operational datasets becoming available may 
contribute to certification processes, and several segments of total aviation system are not 
addressed (e.g. light aircraft and rotorcraft). 

Classification: Medium 

Maturity 
The proposed methodological framework (model-based) to tackle key technological 
challenges for aircraft design and airworthiness certification (e.g., modularity, complex 
system, system of systems) is not yet fully matured. But early linkage to industry standards 
(e.g. ARP 4761, ARP4754) allows stepped approach. 

Classification: Medium 

Ease of adoption 
The ‘learning-curve’ for aircraft / equipment manufacturing industries to deploy new design 
methods (such as model-based development assurance) is significant, nevertheless 
reduction in certification costs or time-to-market or maintenance costs is a strong incentive. 
The adoption by safety regulators is progressive following the update cycle for underlying 
industry standards.   

Economic: Medium-High 
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Legal: Medium 
Organisational: Medium-High 

Potential gaps and bottlenecks 
Potential gaps are the use of large operational data sets, and addressing several segments of 
the total aviation system (e.g., light aircraft, rotocraft). 

 

Enabler  6 Capability 4  

Description: Methods and tools which facilitate the verification of the global standardisation, 
certification and approvals processes are all joined up at air transport systems level. 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

PICASSO Low Medium H-M-H 

SUPRA Low Medium M-M-M 
 

Coverage 
Some specific areas are covered (e.g., a simulator for training loss of control), but large part 
of the capability remains unaddressed. 

Classification: Low 

Maturity 
Experiments are included, but e.g., the use of SUPRA for certification has not yet been 
addressed. 

Classification: Medium 

Ease of adoption 
Benefits from reductions of costs or organisational constraints represent key incentives to 
move towards the adoption of the capability. But the challenges to evolve safety oversight 
from current methods (fragmented) towards a unified framework are significant.  

Economic: Medium-High 
Legal: Medium 

Organisational: Medium-High 

Potential gaps and bottlenecks 
Large part of the capability is unaddressed, specifically an overall approach to 
standardisation and the use of large operational datasets. 

 

Enabler  7 Capability 1  

Description: Systematic methods for ensuring results of safety / security analysis are fed 
back into design process 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

PROSPERO Medium Low M-M-M 

MISSA Medium High M-M-M 
 

Coverage 
Two projects, with Medium coverage for this capability. PROSPERO aims for a system change 
loop, providing "design solutions". MISSA proposes safety assessment models tightly linked 
with design. These may both provide inputs for a systematic method for ensuring results of 
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safety analysis are fed back into design process. 

Classification: Medium 

Maturity 
One project is at the conceptual stage, the other has High maturity, so Medium is selected. 

Classification: Medium 

Ease of adoption 
No significant impediments foreseen for either project.  

Economic: Medium 
Legal: Medium 

Organisational: Medium 

Potential gaps and bottlenecks 
Lacking is a systematic method for ensuring that results of safety analysis are fed back into 
the design process; PROSPERO and MISSA may provide useful outputs for this. 
 

Enabler  7 Capability 3  

Description: Current and emergent environmental hazards are characterised and 
understood, and accurately mitigated in the design. 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

HIRF-SE Medium Medium H-M-H 

WEZARD Medium High H-H-H 

HAIC Medium High H-M-M 

RESILIENCE 2050 Medium Low unknown 

JEDI ACE Low Medium M-M-M 

EXTICE Low Medium L-M-H 
 

Coverage 
Five projects address Capability 7.3. Three consider icing (HAIC, JEDI ACE, EXTICE), one 
electromagnetic interference (HIRF-SE), one a weather hazard roadmap (WEZARD) and one 
considers resilience in ATM (RESILIENCE2050). Other environmental hazards such as wind 
shear, turbulence, low visibility and thunderstorms remain unaddressed.  

Classification: Medium 

Maturity 
Overall the maturity of these projects is Medium to High.  

Classification: Medium-High  

Ease of adoption 
No significant issues are expected. As accidents continue to happen due to weather effects 
(e.g. icing), the case for improvement is strong.  

Economic: Medium-High 
Legal: Medium-High 

Organisational: Medium-High 
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Potential gaps and bottlenecks 
Several hazards (fog or low visibility, wind shear, turbulence and thunderstorms) are not 
addressed but are significant in safety terms. 
 

Enabler  7 Capability 5  

Description: Improved resilience through the introduction of new technology or improved 
system designs. 
 
This capability has a very wide scope, and many projects contribute to it. For a better 
assessment, this capability has been divided into 5 sub-capabilities: 
 

Sub-capabilities Projects Coverage 
of 
capability 

Maturity Ease of 
adoption 

7.5.1 Improved resilience through 
advanced systems integration. 

MISSA, 
SCARLETT, 
ADDSAFE, 
ARISTOTEL, 
MAN4GEN, 
RECONFIGURE, 
RESILIENCE2050, 
ODICIS 

Medium Medium MH-M-
MH 

7.5.2 Safe design of future/novel 
aircraft concepts 

PPLANE, SAFAR, 
SAFUEL, AGEN, 
HYPMOCES, 
BRAINFLIGHT 

Medium Low-
Medium 

M-M-M 

7.5.3 Improved resilience through 
research into new/ improved 
sensor technology 

AISHA II, GREEN-
WAKE, 
HISVESTA, 
TRIADE, ON-
WINGS, SAFUEL, 
JEDI ACE, 
DOTNAC 

Medium Medium MH-M-M 

7.5.4 Improved resilience through 
research into new improved 
materials which improve safety 
through product lifecycle 

LAYSA, 
AEROMUCO, 
ALAMSA, JEDI 
ACE 

Medium Medium M-M-MH 

7.5.5 Improved resilience through 
Improved manufacturing 
techniques/ technologies 

ACCENT Medium Medium H-M-H 

 

Coverage 
All five sub-capabilities have Medium coverage. 

Classification: Medium 
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Maturity 
Average maturity is Medium.  

Classification: Medium  

Ease of adoption 
Most contributing projects have at least Medium ease of adoption on all three scales. There 
are exceptions in sub-capabilities 7.5.2 (all related to highly novel concepts for which 
research is of low maturity) and 7.5.3 (related to certification and training for reduced wake 
vortex separation operations and certification of novel sensors). 

Economic: Medium-High 
Legal: Medium 

Organisational: Medium-High 

Potential gaps and bottlenecks 
Potential gap: There are unaddressed topics in each of the five sub-capabilities.  
Bottleneck: issues related to highly novel concepts for which research is of low maturity, 
certification and training for reduced wake vortex separation operations; and certification of 
novel sensors. 
 

Enabler  7 Sub-capability 5.1  

Description: Improved resilience through advanced systems integration. 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

MISSA Medium High M-M-M 

SCARLETT Low Medium H-M-M 

ADDSAFE Low Medium H-M-H 

ARISTOTEL Medium Medium M-M-H 

MAN4GEN Low High M-H-H 

RECONFIGURE Low Medium H-M-H 

RESILIENCE2050 Low Low Not  

ODICIS Low Medium M-M-M 
 

Coverage 
The coverage is good. Projects cover: assessment framework for systems, standardised, 
modular avionics scalable for different applications, fault detection and diagnosis 
technology. Two projects cover improved systems and information to manage abnormal 
situations, one covers ATM system resilience and one standardised cockpit displays. Most 
projects have a low contribution to the capability. 

Classification: Medium 

Maturity 
The average maturity of these projects is Medium 

Classification: Medium 

Ease of adoption 
Ease of adoption is for all projects on all three scales at least Medium. 

Economic: Medium-High 
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Legal: Medium 
Organisational: Medium-High 

Potential gaps and bottlenecks 
Potential gap: Unaddressed part of the sub-capability. 
Bottleneck: None (no projects with Low ease of adoption). 
 

Enabler  7 Sub-capability 5.2  

Description: Safe design of future/novel aircraft concepts 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

PPLANE Low Low M-L-L 

SAFAR Low High M-M-M 

SAFUEL Low Medium M-M-M 

AGEN Medium Low M-H-H 

HYPMOCES Medium Low L-L-L 

BRAINFLIGHT Medium Low M-L-L 
 

Coverage 
Broad coverage. Two projects cover future small or personal air transport concepts, one 
covers safer fuel systems for new generation of aircraft, one covers improved navigation and 
guidance, one covers hypersonic aircraft escape systems and one covers pilot neural 
interfaces. 

Classification: Medium 

Maturity 
Most projects are in an early concept stage.  

Classification: Low-Medium 

Ease of adoption 
Ease of adoption is at least Medium for most projects on all three scales. The exceptions are 
all associated with research of low maturity: the radically new PPLANE concept, the use of 
morphing in escape systems for hypersonic transport aircrafts in HYPMOCES, and 
HYPMOCES’s concept for brain control of aircraft. 

Economic: Medium 
Legal: Medium 

Organisational: Medium 

Potential gaps and bottlenecks 
Potential gap: Unaddressed part of the sub-capability. 
Bottleneck: Possible bottlenecks regarding highly novel concepts, for which the research is in 
low maturity. 
 

Enabler  7 Sub-capability 5.3  

Description: Improved resilience through research into new/ improved sensor technology 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

AISHA II Low Medium M-M-M 
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GREEN-WAKE Medium Medium M-L-L 

HISVESTA Medium Medium M-L-H 

TRIADE Medium Medium H-M-M 

ON-WINGS Medium High M-M-M 

SAFUEL Low Medium M-M-M 

JEDI ACE Low Medium M-M-M 

DOTNAC Low Medium H-H-M 
 

Coverage 
Coverage is good with a number of areas being addressed: two project cover ice protection, 
one covers accurate altitude measurement, one is an advanced non-destructive inspection 
technique, one a fuel sensor, one aimed at wake vortex monitoring, one advanced structural 
monitoring systems and a smart tag to fit within composite layers for a number of 
measurements. 

Classification: Medium 

Maturity 
The average maturity of these projects is Medium. 

Classification: Medium 

Ease of adoption 
Ease of adoption is at least Medium for most projects on all three scales. The exceptions are 
due to certification and training for reduced wake vortex separation operations (legal, 
economic) and certification of novel sensors. 

Economic: Medium-High 
Legal: Medium 

Organisational: Medium 

Potential gaps and bottlenecks 
Potential gap: Unaddressed part of the sub-capability. 
Bottlenecks: Certification and training for reduced wake vortex separation operations (legal, 
economic) and certification of novel sensors. 
 

Enabler  7 Sub-capability 5.4  

Description: Improved resilience through research into new improved materials which 
improve safety through product lifecycle. 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

LAYSA Medium Medium M-M-H 

AEROMUCO Low Medium H-M-M 

ALAMSA Medium High M-M-H 

JEDI ACE Low Medium M-M-M 
 

Coverage 
Two projects address protection systems for composite & icing. One addressing self-healing 
materials and one surface protection to maintain or improve fuel efficiency. 

Classification: Medium 
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Maturity 
The average maturity of these projects is Medium. 

Classification: Medium 

Ease of adoption 
Ease of adoption is on all three scales at least Medium for all projects. 

Economic: Medium 
Legal: Medium 

Organisational: Medium-High 

Potential gaps and bottlenecks 
Potential gap: Unaddressed part of the sub-capability. 
Bottleneck: None (no projects with Low ease of adoption). 
 

Enabler  7 Sub-capability 5.5  

Description: Improved resilience through Improved manufacturing techniques/ technologies. 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

ACCENT M M H-M-H 
 

Coverage 
The single project identified for this capability deals with adaptive control of manufacturing 
processes. This has the potential to reduce manufacturing costs by ensuring consistency. If 
applied to critical parts the improved consistency provides a safety benefit. 

Classification: Medium 

Maturity 
The assessment is identical as for the single contributing project. 

Classification: Medium 

Ease of adoption 
The assessment is identical as for the single contributing project. 

Economic: High 
Legal: Medium 

Organisational: High 

Potential gaps and bottlenecks 
Potential gap: Unaddressed part of the sub-capability. 
Bottleneck: None (no projects with Low ease of adoption). 
 

Enabler  7 Capability 6  

Description: New materials, new manufacturing techniques, and design approaches which 
improve the survivability (active and passive measures) of transported people and goods 
(e.g. new cabin designs) 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

LAYSA Low Medium M-M-H 

AIRCRAFTFIRE Medium Medium H-M-M 

SMAES Low Medium M-M-H 
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HYPMOCES Low Low M-M-H 
 

Coverage 
Both external and in-cabin aspects of survivability are addressed, related to fire, emergency 
ditching, and escape from supersonic aircraft. Other elements, e.g., crashworthiness are not 
addressed. 

Classification: Medium 

Maturity 
Average maturity is Medium of these projects.  

Classification: Medium 

Ease of adoption 
The results of some of the projects may provide cost-savings, and organisations are 
motivated to address some of the sources of risk considered. Legal issues may be more 
challenging, e.g. for engine components. 

Economic: Medium 
Legal: Medium 

Organisational: Medium-High 

Potential gaps and bottlenecks 
Certain elements of survivability remain unaddressed (e.g., crashworthiness). 

 

Enabler  7 Capability 9  

Description: A methodology and toolset for advanced Systems Engineering, to help address 
both the necessary complexity of designs, and the need to manage a large number of 
stakeholder requirements, as well as allowing safety and security requirements to be 
integrated into the design from the earliest stages. (e.g., counterfeit parts) 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

MISSA Medium Medium M-M-M 
 

Coverage 
MISSA deals with new safety assessment activities part of the certification process; the 
approach is currently able to deal with system safety requirements, but not a "large number 
of stakeholder requirements".  

Classification: Medium 

Maturity 
The project has Medium maturity.  

Classification: Medium 

Ease of adoption 
Economic factors are favourable for large or complex systems; legal factors are Medium, and 
organisational factors are Medium due to training requirements for engineers.  

Economic: Medium 
Legal: Medium 

Organisational: Medium 

Potential gaps and bottlenecks 
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Dealing with large numbers of stakeholder requirements. 
 

Enabler  7 Capability 10  

Description: The application of human factors and psycho-social issues in design and 
manufacturing. 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

HUMAN Medium Low H-H-M 

SAFAR Low High M-M-H 

MAN4GEN Low High M-H-H 

A-PIMOD Medium Medium M-M-M 

ODICIS Medium Medium M-M-M 

ARISTOTEL Medium High M-M-H 
 

Coverage 
Six projects address Capability 7.10. The focus in these projects is on the flight deck. 
Therefore the overall rating is Medium.  

Classification: Medium 

Maturity 
The average maturity is Medium-High. 

Classification: Medium-High 

Ease of adoption 
The average rating is Medium for all three dimensions. With new designs of cockpits and 
new displays, etc., cost and certification can be difficult.  

Economic: Medium 
Legal: Medium 

Organisational: Medium-High 

Potential gaps and bottlenecks 
Potential gaps: Other players in the aviation system than pilots are unaddressed. The same 
holds for other areas than changing the cockpit. It is noted that cockpit changes can have 
high costs. 

 

Enabler  7 Capability 12  

Description: Reliability engineering of critical software 

Contributing projects Contribution to capability Maturity Ease of adoption 

SCARLETT Low Medium H-M-M 
 

Coverage 
The SCARLETT project deals with digital avionics equipment that includes software; it does 
not focus on the reliability. Coverage is thus considered Low. 

Classification: Low 

Maturity 
First prototypes have been developed. A follow-up project (ASHLEY) will improve the 
maturity of the approach. 
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Classification: Medium 

Ease of adoption 
Economic: there is a strong incentive to use the second generation of Integrated Modular 
Avionics (IMA2G) that SCARLETT aims to identify, since the aircraft would need less 
equipment (computers, networks), and aircraft operators would need to buy fewer spare 
parts. Despite these economic advantages, there are open issues on certification aspects and 
changes needed to occur at the inter-organisational level. 

Economic: High 
Legal: Medium 

Organisational: Medium 

Potential gaps and bottlenecks 
The main potential gap is that software reliability is not addressed.  

 

Enabler  8 Capability 1  

Description: “Automation supports human in both normal and degraded operations; 
allocation of functions between human and machine is optimised in order to maximise 
situation awareness, support decision-making, and enhance performance execution”. 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

PPLANE Low Low M-L-L 

ALICIA Medium Medium M-M-M 

ACROSS Medium Medium M-M-M 

MAN4GEN High High M-M-H 

A-PIMOD Medium Low H-H-M 

ARISTOTEL Medium Medium M-M-H 

BRAINFLIGHT Medium Low M-L-L 

ODICIS Low Medium M-M-M 
 

Coverage 
Most projects addressing Capability 8.1 focus on pilots and cockpit automation. Some 
consider specific situations in more detail (e.g., loss of control, situation awareness, high 
workload). As examples, ACROSS capability addresses new cockpit solutions for peak 
workload situations and reduced crew operations, and BRAINFLIGHT considers extensive 
automation and impact on aspects as situation awareness and decision-making.  
Other operators and other cockpit changes are not considered.  

Classification: Medium 

Maturity 
Most projects are still research oriented, long-term oriented projects with Low maturity to 
Medium maturity for projects delivering systems and testing them in simulators. Only 
MAN4GEN is at the integration level, with tests being performed.  

Classification: Medium 

Ease of adoption 
The cost of adoption is generally Medium: 
Economic: most projects have both high investments balanced with high pay off.  
Legal: The legal ease of adoption varies from Low to High over the projects according to the 
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expected complexity of the certification process. The main issues are here for the innovative 
concepts of BRAINFLIGHT and PPLANE.  
Organisational: Organisational ease of adoption also varies much. It is High for projects 
addressing non-controversial aspects of automation (improve training, deal with undesired 
couplings between pilots and automation), Medium for projects proposing more extensive 
changes to cockpit concepts (new cockpit designs), and Low for concepts expected to 
encounter strong pilots’ oppositions (reduced crew operations, high levels of automation). 

Economic: Medium 
Legal: Medium 

Organisational: Medium 

Potential gaps and bottlenecks 

 Segments and operators other than pilots and cockpit are not addressed, like ATM and 
maintenance. Cockpit lessons learnt may be extended to the other segments and 
operators. 

 It is not clear how to fit together the research outcomes of industrial projects (e.g. 
Higher maturity) with more research-driven ones (e.g. Lower maturity). It is not clear if 
there is duplication or complementarity, as it may be the case when the same issue is 
addressed with two different approaches.  

 

Enabler  8 Capability 4  

Description: “Aircraft, airport and ground handling technologies are integrated to support 
people in the turnaround process and links to other transport modes” 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

AAS Low High M-H-M 
 

Coverage 
Integration of ground handling technologies is covered, but the main parts of this capability 
is not addressed (e.g., integration with aircraft and airport, link to other transport modes). 

Classification: Low 

Maturity 
Tests have been performed in full-scale representative environments, on 3 airports. 

Classification: High 

Ease of adoption 
Economic: Medium; costs involved (e.g., equipping vehicles with new technology) are not 
deemed to be very significant. The benefits are only for ground handling accident types.  
Legal: High, no legal implications are foreseen.  
Organisational: Medium, vehicle drivers have to be trained in the usage of new equipment. 

Economic: Medium 
Legal: High 

Organisational: Medium 

Potential gaps and bottlenecks 

 Potential gaps are the integration of aircraft and airport, and the link to other transport 
modes. 

 The main bottleneck is the number of stakeholders to be involved for a fully integrated 
solution, especially when addressing also other transport modes. 
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Enabler  9 Capability 2  

Description: “Optimisation of the ‘Human performance envelope’ through better job design 
and management, to reduce current problems of fatigue, vigilance, poor decision making 
and loss of situation awareness or loss of control” 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

SUPRA Medium High M-M-M 

MAN4GEN Medium High M-M-H 

BRAINFLIGHT Medium Medium M-L-L 
 

Coverage 
The capability is addressed mainly in the area of pilots and cockpit, with a focus on some 
specific situations (e.g., loss of control, situation awareness, high workload). For example, 
MAN4GEN addresses reduction of problems of loss of situation awareness or loss of control, 
and BRAINFLIGHT extensive automation and the impact on aspects as situation awareness 
and decision-making. Other operators and accident types are generally not addressed. 

Classification: Medium 

Maturity 
The results of MAN4GEN and SUPRA have been tested in simulators; the results of 
BRAINFLIGHT have Medium maturity.  

Classification: Medium-High 

Ease of adoption 
Economic: the costs for the innovation proposed in SUPRA are manageable; MAN4GEN and 
BRAINFLIGHT involve high investments balanced with high pay-off. 
Legal: Ease of adoption varies from Low to Medium according to the expected complexity of 
the certification process. BRAINFLIGHT is the Low one; the proposed innovative concepts will 
have to face with major legal constraints to be solved before adoption.  
Organisational: almost all aviation stakeholders recognise the benefits of innovations 
proposed by MAN4GEN. For SUPRA there are some issues w.r.t. training. BRAINFLIGHT ranks 
differently, as brain sensors could encounter pilots’ opposition. 

Economic: Medium 
Legal: Low-Medium 

Organisational: Medium 

Potential gaps and bottlenecks 

 The human performance envelope is not considered as a whole, and aspects other than 
loss of control, situation awareness, and high workload are not addressed.  

 Areas other than pilots and cockpit are not addressed, such as ATM and maintenance. 
 

Enabler  9 Capability 3  

Description: “Monitoring of crew/team capacity and corrective measures.” 
 

Contributing projects Contribution to capability Maturity Ease of adoption 

ACROSS Medium Medium M-L-L 

A-PIMOD Medium Medium L-L-L 

ARISTOTEL Medium High M-M-H 
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Coverage 
This capability is addressed for specific pilot- and cockpit-related items: a system for crew 
workload and crew incapacitation (ACROSS), adaptive automation using real time inferences 
about the pilot state and mental picture (A-PIMOD), detection of pilots’ undesired behaviour 
and identification of corrective measures (ARISTOTEL). Other areas are not addressed. 

Classification: Medium 

Maturity 
ARISTOTEL will perform tests and has high maturity but contributes less to this capability 
than A-PIMOD and ACROSS, which both have Medium contribution.  

Classification: Medium 

Ease of adoption 
Economic: Medium; even the most radical concepts lead to high safety benefits.  
Legal: barriers are expected, with extensive certifications for the proposed concepts.  
Organisational: barriers are expected for the radical changes (as for the adaptive automation 
proposed in A-PIMOD or ACROSS for single pilot), while high acceptability is expected for 
more incremental changes (as the support to detect and correct undesired pilot behaviour 
proposed in ARISTOTEL). 

Economic: Medium 
Legal: Low 

Organisational: Low-Medium 

Potential gaps and bottlenecks 

 The main potential gaps are areas other than pilots and cockpits, such as ATM and 
maintenance. 

 Bottlenecks are that there is no consolidation of past research, with a fragmented 
community; and acceptance by operators of the solutions, e.g., crew opposition against 
being monitored, and opposition against different team concepts (e.g., single-pilot 
operations).   

 


