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In the last decades, loss of control in flight was the largest category of commercial jet fatal accidents worldwide. Precipitating factors in these accidents have included equipment failures and system anomalies, weather phenomena, inappropriate use of flight controls or systems, inappropriate control responses by crew, or some combination of these factors. In many of these accidents flight crews could have recovered from the initial upset attitude by promptly applying appropriate control inputs. However, recovery from upset attitudes is challenging, even for highly experienced airline pilots, for the following reasons: 1) pilots rarely have opportunities to practice the appropriate procedures and 2) demanding time constraints and, in some cases, altitude constraints. Also, recovery from some upset accidents requires not only correctly manipulating the controls hut also recognizing the underlying problem causing the upset. The initial upset is generally sudden and unexpected; the crew must not only quickly and correctly assess the situation but also implement recovery procedures appropriate to the situation. Usually the crew does not have enough time for the relatively slow cognitive processes of reasoning and problem solving; rather, the appropriate actions must be highly learned skilled responses that can be executed more quickly. The NTSB has on several occasions recommended that pilots be trained to recover proficiently from abnormal regimes of flight and unusual attitudes. Both the FAA and the ATA encourage airlines to conduct upset attitude recovery training, and many U.S. carriers now include some limited training of this sort, although the content and extent of the training varies widely. Typically, the training consists of a combination of classroom presentations and simulator training. In 1997-98 a consortium of airplane manufacturers, airlines, pilot associations, flight training organizations, and government agencies developed an airplane upset recovery training aid that included recommended procedures for excessive nose-high and nose-low attitudes. To date, no formal study of the effectiveness of existing airplane upset recovery training programs has been made. Many questions remain unanswered, for example: How extensively must pilots practice recovery maneuvers to obtain proficiency? How often must pilots train to maintain proficiency? To what extent does generic training enable pilots to recover from a wide range of potential upset attitude scenarios? To what extent can training address the factor of surprise that occurs in actual line upsets? To what extent will training in ground-based simulators transfer appropriately to actual flight, given that ground-based simulators cannot match the forces and accelerations encountered in actual upsets and given that the fidelity of the aerodynamic models of the simulators is not well established or implemented outside of normal operating parameters? Supported by a contract from the training element of NASA's Aviation Safety Training Program, Veridian Engineering recently completed a study that bears on some of these questions. 1. The primary objective of this study was to generate data to support decision-making on the part of the FAA and the airlines. NASA's specific objectives in sponsoring the study were: To compare the relative effectiveness of no training, aerobatic training (in light aircraft), ground simulation, combined aerobatic and ground simulation training, and inflight simulation training on airplane upset recovery; 2. To determine how well currently trained, new-hire airline pilots are able to respond to a representative set of prototypical airplane upset scenarios; 3. To identify any specific weakness in pilots' recovery techniques and to identify areas in which current training should be improved; and 4. To determine whether some types of airplane upset scenarios are more difficult to recover from than others.
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Airplane upset accidents are a leading factor in hull losses and fatalities. This study compared five types of airplane-upset training. Each group was composed of eight, non-military pilots flying in their probationary year for airlines operating in the United States. The first group, 'No aero / no upset,' was made up of pilots without any airplane upset training or aerobatic flight experience; the second group, 'Aero/no upset,' of pilots without any airplane-upset training but with aerobatic experience; the third group, 'No aero/upset,' of pilots who had received airplane-upset training in both ground school and in the simulator; the fourth group, 'Aero/upset,' received the same training as Group Three but in addition had aerobatic flight experience; and the fifth group, 'In-flight' received in-flight airplane upset training using an instrumented in-flight simulator. Recovery performance indicated that clearly training works - specifically, all 40 pilots recovered from the windshear upset. However few pilots were trained or understood the use of bank to change the direction of the lift vector to recover from nose high upsets. Further, very few thought of, or used differential thrust to recover from rudder or aileron induced roll upsets. In addition, recovery from icing-induced stalls was inadequate. Gawron, Valerie J. and Jones, Patricia M. (Technical Monitor) Ames Research Center NAS2-99070; RTOP 728-20-30...
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A complete examination of issues and concepts relating to human factors in simulation, this book covers theory and application in space, ships, submarines, naval aviation, and commercial aviation. The authors examine issues of simulation and their effect on the validity and functionality of simulators as a training device. The chapters contain in d
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Why would highly skilled, well-trained pilots make errors that lead to accidents when they had safely completed many thousands of previous flights? The majority of all aviation accidents are attributed primarily to human error, but this is often misinterpreted as evidence of lack of skill, vigilance, or conscientiousness of the pilots. The Limits of Expertise is a fresh look at the causes of pilot error and aviation accidents, arguing that accidents can be understood only in the context of how the overall aviation system operates. The authors analyzed in great depth the 19 major U.S. airline accidents from 1991-2000 in which the National Transportation Safety Board (NTSB) found crew error to be a causal factor. Each accident is reviewed in a separate chapter that examines events and crew actions and explores the cognitive processes in play at each step. The approach is guided by extensive evidence from cognitive psychology that human skill and error are opposite sides of the same coin. The book examines the ways in which competing task demands, ambiguity and organizational pressures interact with cognitive processes to make all experts vulnerable to characteristic forms of error. The final chapter identifies themes cutting across the accidents, discusses the role of chance, criticizes simplistic concepts of causality of accidents, and suggests ways to reduce vulnerability to these catastrophes. The authors' complementary experience allowed a unique approach to the study: accident investigation with the NTSB, cognitive psychology research both in the lab and in the field, enormous first-hand experience of piloting, and application of aviation psychology in both civil and military operations. This combination allowed the authors to examine and explain the domain-specific aspects of aviation operations and to extend advances in basic research in cognition to complex issues of human performance in the real world. Although The Limits of Expertise is directed to aviation operations, the implications are clear for understanding the decision processes, skilled performance and errors of professionals in many domains, including medicine.
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"Many air transport training programs provide simulator-based upset-recovery instruction for company pilots. However, no research exists to demonstrate that such training transfers to an airplane in flight. We report on an in-progress FAA-funded research experiment to evaluate upset-recovery training transfer. Participant pilots are trained using low-cost desktop flight simulation, then subjected to serious in-flight upsets in an aerobic airplane. Preliminary results comparing the performance of trained and control group pilots suggest that simulator-based training may improve a pilot's ability to recover an airplane from an upset. We summarize prior research, describe the experiment, and present results of Phase-One testing. We also detail refinements in Phase-Two flight training and testing that we hope will strengthen the results of our research. Although we are conducting flight testing in a general aviation airplane, our research has important implications for heavy aircraft upset recovery trainers."--P. i.
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Many air transport training programs provide simulator-based upset-recovery instruction for company pilots. However, no research exists to demonstrate that such training transfers to an airplane in flight. We report on an in-progress FAA-funded research experiment to evaluate upset-recovery training transfer. Participant pilots are trained using low-cost desktop flight simulation, then subjected to serious in-flight upsets in an aerobatic airplane. Preliminary results comparing the performance of trained and control group pilots suggest that simulator-based training may improve a pilot's ability to recover an airplane from an upset. We summarize prior research, describe the experiment, and present results of Phase-One testing. We also detail planned refinements in Phase-Two flight training and testing that we hope will strengthen the results of our research. Although we are conducting flight testing in a general aviation airplane, our research has important implications for heavy aircraft upset recovery trainers.
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