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Sponsor Outcome: 
Use avionics displays and controls to reduce accidents/incidents due to human error.  Create comprehensive human factors guidelines  that will assist certification  and flight standards personnel. Examples include:

· Define methods of compliance 
· Collect empirical data for updating FAA guidance and industry standards 
· Create job aids and checklists  to assist engineers and inspectors in the field 
· Streamline certification approval process

Sponsor Outcome Achievement Date: June, 2025
Implementation Plan: 
AVS will use this research to develop and update regulatory and guidance material (i.e., specific rules, ACs, TSOs, Handbooks, etc.) for specific systems including:

· AC 20-176 Guidelines for the Certification, Airworthiness, and Operational Use for Electronic Flight Bags (FY16).
· RTCA DO 317 MOPS for Aircraft Surveillance Applications (source for updates of AC 20-172A, TSO-C195 ADS-B/CDTI) - ongoing updates.
· New RTCA Special Committee for ADS-B/CDTI based applications (expected to be started in next 3 years).
· Order 8900.1 Flight Standards Handbook & Web Based Operations Safety Subsystem (WebOPPS) – online updates as needed.

Implementation Plan Initiation Date: October, 2019
Description of the Requirement: 
Problem/need: This research supports the development and update of human factors regulatory and guidance material on evolving flight deck technologies including ADS-B, Cockpit Display of Traffic Information (CDTI), Airport Moving Map, and  Electronic Flight Bag (EFB).  The work supports Flight Standards Inspectors, Aircraft Certification Engineers, Test Pilots, and HF Specialists and will help them keep pace with the rapidly evolving technology that they are asked to evaluate and approve.

R&D Gap: Aircraft Certification Offices (ACOs), Flight Standards District Offices (FSDOs), and Certificate Management Offices (CMOs) often do not have any objective basis on which to make approval decisions for changing technologies.  This lack of guidance results in inconsistencies across FAA offices in terms of what gets approved as well as delays in the approval process.  Research is needed to identify the human factors/pilot interface issues associated with new and evolving flight deck technologies.  This research will feed into the appropriate regulatory and guidance material.

Requirement:  On-going research is needed to provide evaluation criteria, minimum requirements, recommendations, and best practices related to human factors/pilot interface issues.  These interface issues (e.g., alerting, workload, situation awareness, errors, etc.) are of interest to FAA Certification and Flight Standards personnel who evaluate flight deck systems and applications, procedures, training, and operational use.
Phases & Exit Criteria, Milestones, and Metrics: 

ADS-B/Cockpit Display of Traffic Information (CDTI)/Airport Moving Map (AMM) – investigate task, location, pilot scan patterns, head-up/head-down time.  Note: Airport moving maps are part of the CDTI.

Phase 1:  ADS-B/CDTI/AMM research -Analysis and preliminary evaluations (06/2017)

· Exit Criteria:  Phase 1 report containing literature review, accident/incident analysis, and industry product review.
· Milestones:  Review/update of research literature, compile and analyze CDTI related accident/incident reports [e.g., Aviation Safety Reporting Systems (ASRS)], update of CDTI industry product review (systems and features).
· Metric:   Preliminary gap analysis - compare current guidance against review/analysis results.

Phase 2:  Design and conduct human-in-the-loop experiments (12/2018)

· Exit Criteria: Phase 2 report of experimental data and analysis.
· Milestones:  Design research plan to investigate the effects of advanced ADS-B/CDTI applications on pilots.  Complete subject data collection and perform analysis for ADS-B/CDTI applications.
· Metric:  Validity check – comparison of pilot performance.

Phase 3:  Findings and recommendations (09/2019)

· Exit Criteria:  Final report compiling all findings and recommendations.
· Milestones:   Create recommendations for guidance and RTCA industry standards update. Develop preliminary HF considerations job aides.

· Metric:  Validity check – did the experiment clearly identify root causes of issues?

Electronic Flight Bags (EFBs)/ Portable Electronic Devices (PEDs) – Tablet or newer technologies 

Phase 1:  EFB/PED research – Ongoing study from FY15 (09/2017)

· Exit Criteria:  Report on HF integration issues with tablet technology (e.g., iPads) in the flight deck.

· Milestones:   Compile and analyze safety reports for EFBs/PEDs/iPads/tablets (e.g., ASRS). Update industry survey (applications and features).  

· Metric: Analysis to discover trends and issues with these devices.

Phase 2:  Develop certification and flight standards aids (09/2018)

· Exit Criteria:  Completed tablet best practices/job aid

· Milestones:  Survey ACO & AFS. Create best practices/job aid for tablet technology in the flight deck.

· Metric:  Validate with ACO & AFS subject matter experts.

Phase 3:  Update EFB/PED field guidelines (09/2019)

· Exit Criteria:  Draft version 4 document.

· Milestones:   Updates Human Factors Considerations in the Design and Evaluation of Portable Electronic Devices, ver. 4, Volpe Center.  Note:  previous version included only Electronic Flight Bags.

· Metric:  Compare current version against update.

Research compendium update:  Human Factors Displays and Controls General Guidance Document – a comprehensive reference for human factors issues and guidance.  Includes relevant FAA regulatory and guidance material, industry standards, and research.  (annual FY updates – 2016, 2017, 2018) 
Phase: Review/update research literature, FAA guidance and regulations, and industry standards.  

· Exit Criteria: Published Human Factors Displays and Controls General Guidance Document       

· Metric:  Compare current version against update.
Output: 
1) AVS will use the research reports and recommendations to revise and update existing ACs, RTCA industry standards, and general guidance documents.
2) ADS-B/CDTI Final Report (08/2019), EFB/PED guidelines (09/2019), HF General Guidance (2016-2018)

Background: 
New and emerging flight deck technologies have been changing at a rapid pace, requiring frequent updates to AVS regulations, guidance, and policy.  Research on human factors issues with avionics such as ADS-B/CDTI, moving map displays, and EFBs needs to be done to identify potential safety issues and support appropriate human factors/pilot interface material into the FAA's regulatory and guidance material.
Linked AVS Requirements: No
Related Research: No
NextGen Connection: No
NextGen Linkage Info:

Criteria 1: Potential to Prevent or Mitigate Safety Risks
Evidence Choice: High
Evidence Justification: 
ADS-B/CDTI, moving map displays, and EFBs are all flight deck technologies designed to decrease the accident and incident rate by maximizing situation awareness. An analysis of accident/incident data from 1995 - 2009 noted 67 reports from the Aviation Safety Reporting System (ASRS) database and 2 incidents in the National Transportation Safety Board (NTSB) accident report database in which EFBs were a factor. In 2012, a search of the ASRS database, for all reports involving EFBs/iPads associated incidents, found 138 reports (April 2005 -April, 2012). The EFB/iPad human factors issues included poor human factors/usability that affected configuration of electronic charts, glare/poor readability, zoom/scrolling errors, ownship position, distraction, and confusing symbology.

ADS-B and airport moving maps are safety critical technologies intended to prevent accidents in the air and also intended to reduce runway incursions, by providing traffic awareness and alerting. Runway incursions are a major cause of accidents. NTSB accident report number: AAR-07/05 is just one example of an accident where the aircraft took off from the wrong runway, which may have been prevented if we had an airport surface moving map display with alerting. In fact, the NTSB identified airport moving map displays as an effective countermeasure in improving position awareness to prevent surface operation errors (see Safety Recommendation A-07-44 through -48) and recommended that the FAA require Part 91K, 121, and 135 operators to equip with an airport surface moving map or other technology that provides an alert if a takeoff is attempted on a taxiway other than the one intended.
Impact Choice: Low
Impact Justification: 
The research requirement would result in the development of guidance material to ensure that the FAA approves appropriate EFBs and ADS-B/CDTI, moving map systems which are designed to prevent accidents and incidents.
Criteria 2: Enhance Existing Safety Regulations and Standards OR 3 Below
Evidence Choice: 

Evidence Justification: 
Impact Choice: 

Impact Justification: 

Criteria 3: Develop New Safety Regulations and Standards OR 2 Above
Evidence Choice: High
Evidence Justification: 
All sub-tasks are directly targeted at updating existing specific regulatory and guidance material (e.g., TSO C165; EFB AC 120-76B; AC 25-11A; Regulation 25.1322-1C etc. - listed under "regulatory links")
Impact Choice: High
Impact Justification: 

The results of this research are directly applicable to the updates of the FAA's regulatory and guidance material for ADS-B, EFB, and moving maps, including evaluation criteria, procedures, requirements, guidelines, and best practices.
Criteria 4: Fulfilling commitments in response to Internal and External Drivers

Evidence Choice: High
Evidence Justification: 
This research will support each of the following efforts.

The NTSB recommended that the FAA improve runway safety, which could be enabled with the adoption of airport moving map displays or an aural alerting system that alerts pilots when they are attempting to take off on a taxiway or the wrong runway. Surface applications and alerting are directly linked as solutions to the runway safety problem. Although the NTSB considers that the FAA is responding acceptably to this issue, the NTSB also notes that progress is slow. The evaluation of the implementation and adoption of EFBs and airport surface moving maps is also an objective in the FAA Flight Plan.

The final rule for ADS-B Out was published in April 2010, which will mandate ADS-B Out by 2020.   ADS-B is known as the “backbone of the NextGen system”, and is central to all current NextGen plans, such as the FAA Flight Plan: http://www.faa.gov/about/plans_reports/media/flight_plan_2009-2013.pdf. 

ADS-B is a key enablers in the Flight Plan “Greater Capacity” objective: “Increase capacity to meet projected demand and reduce congestion”. One strategy, “Meet the new and growing demands for air transportation services through 2025 through the interagency effort of the Joint Planning and Development Office (JPDO)” includes an initiative to “continue development of surface conflict detection in the cockpit and near-term Air-to-Air applications” (p. 19).

FY2010 Business Plan initiative to increase safety identifies the Flight Plan Target to reduce runway incursions. The avionics technologies described in this requirement would support the strategic initiative of “human error risk reduction”.

The FY14 AVS R&D Portfolio notes improvements to the certification process for new and emerging technologies and applications as one of AVS’ primary strategies for FY14. The portfolio notes that avionic technologies have become more complex and emphasizes the need for research to help FAA AVS manage and support approval activity.
Impact Choice: Low
Impact Justification: 

This research will assist in improving the safety of operations on the ground and in the air.
Proposed FAA Research Performer: C. Donovan, 202-267-3173 (ADS-B/CDTI); M. Yeh 202-267-8758 (EFB)
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