RAINING FOR AUTOMATION

A Summary of Research Findings
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Summary of Research into Training for L
Highly Automated Aircraft

Authority

1. Why was the work carried out?
2. What were the objectives?

3. What was done?

4. What was discovered?

5. Suggested actions to encourage implementation and to recommend
regulatory change

Two Related Projects
1) Training for Automation
2) Manual Flying Skills
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Why was this work carried out? L

Civil Aviation
Authority

» Anecdotal and accident/incident evidence showed that crews of highly
automated aircraft can be overly dependant upon the automation.

» Over-reliance on automation is thought to lead to complacency.

» When the automation is being used, crews do not always fully monitor
the aircraft’'s performance.

» When problems arise crews sometimes respond inappropriately due to
an incorrect diagnosis or inadequate knowledge.

» Once in that situation, their manual flying skills appeared to be
degraded to the extent they had difficulty coping with the “raw” aircratft.
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C

Civil Aviation
Authority
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What were the Objectives? L

Civil Aviation

Authority

Training for Automation

» Develop a better training method for commercial pilots moving to
highly automated aircratft.

» Apply this to an intake of students.

» Compare their performance with those coming off current courses.

Manual Flying Skills

» Examine how flying skills vary with pilot background, hours and
recent manual flying practice.
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Training for Automation - What was done? L

Civil Aviation
Authority

A novel Type Rating course syllabus was constructed:
» Using modern teaching methods.

» Focussed on the sequence and type of knowledge required for operating
highly automated aircratft.

» The syllabus was overlaid upon the time footprint of an existing Type Rating
Course.

“Use of Automation Assessment” exercise was conducted
> To see if the students better monitored and handled the automation.
» To allow comparisons between products of the new and current courses.
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Manual Flying Skills — How was this assessed? L

Civil Aviation
Authority

® A cognitive task analysis was conducted to understand the mental
models used during manual flying.

® A method for discriminating between good and poor manual flying was
developed and tested.

® Test data was obtained from a sample of 66 current short haul airline
pilots and used to compare how their manual flying skill measures
related to their background and recent experience
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Manual Flying Skills — What was discovered? L

Civil Aviation
Authority

® A significant proportion were found to exhibit “less than ideal” manual
flying performance, as confirmed by the assessment of a TRE.

® Analysis showed that the performance was significantly influenced by
the amount of recent manual flying experience rather than long term
experience.

® Importantly, airspeed tracking ability was strongly influenced and this
IS known to be a factor in many accidents.
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Training for Automation

Standard Airbus Course

Civil Aviation
Authority
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Training for Automation

The New Training Course (FORCE)
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Training for Automation L

Typical events that were used in the Automation Assessment  EET¥E
formed the following groups:

Prepare/Use of Automation To Ease Task
= ATC instruction to climb to altitude by certain waypoint

Select Correct Mode or Level of Automation For Task

« ATC gave speed constraint in the descent (280 kts or less) and
then once in the descent ATC gave “Increase rate of descent”

Monitor Automation for Correct Mode

= Auto-Thrust fails to engage at Thrust Reduction Altitude after take-
off

Monitor Automation for Correct Aircraft Performance

= On go-around Autopilot fails to pitch aircraft, all other indications
[i.e. Flight Director] appear normal
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Training for Automation - What was discovered? L

Civil Aviation

Authority

1. By exposing pilots to simulated malfunctions their level of
understanding and awareness of automation can be assessed.

2. The new course produced an apparent improvement in the
management of automation.

3. Pilots who had been through a Jet Orientation Course were noticeably
more able than those who had not, irrespective of the course used.

4. The content and delivery of the training is driven by the Licence Skill
Test rather than the need to train for today’s operating environment.
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Training for Automation — Suggested actions L

Civil Aviation
Authority

1. Students should complete a familiarisation course before undertaking a
type rating on their first highly automated aircratft.

2. The effectiveness and appropriateness of the current LST [as a
measure of readiness for line operations in highly automated aircraft]
should be reviewed.

3. Crews should be exposed to simulated malfunctions, in both initial and
recurrent training, so as to:

= Develop their automation management skills.
» Increase their understanding of advanced automation.
= Provide an assessment of those skills enabling targeted training.
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Summary L

Civil Aviation

Authority

Training for Automation

v No one “Silver bullet” solution
v" Training for automation could be improved
v' A tool for assessing the understanding of automation was developed

v' The current testing environment requires review
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Points for Future Consideration L

Civil Aviation
Authority

1. The current LST is no longer an adequate measure of readiness for line
operations in highly automated aircraft. The content of this and the
recurrent LPC should be reviewed.

2. Expose crews to malfunctions of automation in training, in order to
elevate their automation knowledge, management and handling skills.
Provide an assessment of those skills that will enable targeted training.

3. Encourage training organisations to incorporate a new series of
malfunctions into simulators that will improve automation awareness.

4. Use ATQP as a tool to encourage active use of tactical automation
options. Extend ATQP into FCL to provide more suitable testing for
highly automated aircratft.

5. Train pilots for Active Monitoring. Consider changing role of the non-
flying pilot in LPC from simply a ‘competent’ pilot.
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TRAINING FOR AUTOMATION

Thank you for your attention
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