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Reising, J.D.  (1995, January).  Distance estimation training with night vision goggles under low illumination (AL/HR-TR-1994-0138, ADA291338).  Project 1123.  Contract F33615-90-C-0005.  University of Dayton Research Institute.  NTIS. Aircrews have reported significant problems in depth perception and distance estimation with night vision goggles (NVGs).  The purpose of this experiment was to examine the value of a simple training procedure as a means of reducing errors.  A pre/post-test design was used in which distance estimates for a training group and control group were compared.  The results revealed significant reductions in errors and variability following exposure to the training procedure.  No significant reduction in errors and variability occurred with the control group.  These results are consistent with a preliminary experiment using NVGs and earlier research using unaided vision.  Issues for future research are also addressed.  (28 pp.)
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Reising, J.D., Antonio, J.C., & Fields, B.  (1996, March).  Procedures for conducting a field evaluation of night vision goggle-compatible cockpit lighting  (AL/HR-TR-1995-0167,  ADA308777).  Project 1123.  Contract F41624-95-C-5011.  Hughes Training, Inc., Link Operations.  NTIS.  The requirements to assess the compatibility of aircraft cockpit lighting with night vision goggles (NVGs) are defined in MIL-L-85762A, Lighting, Aircraft, Interior, Night Vision  Imaging System (NVIS) Compatible.  However, the procedures specified to evaluate cockpit lighting are primarily specific to the laboratory environment, with only a few assessments specific to the field environment.  This report describes the procedures used by Armstrong Laboratory's Aircrew Training Research Division (AL/HRA) to conduct a field evaluation of aircraft cockpit lighting.  The evaluation procedures are divided into Planning, Evaluation Preparation, Assessment Procedures, and Results.  This report can also be used as a guideline for other organizations that need to conduct NVG-compatible cockpit lighting evaluations.  (26 pp.)
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Reising, J.D., & Martin, E.L. (1994, August).  Distance estimation training with night vision goggles:  A preliminary study (AL/HR-TR-1994-0090, ADA284900).  Project 1123.  Contract F33615-90-C-0005, University of Dayton Research Institute.  NTIS.  Aircrews have reported significant problems in depth perception and distance estimation with night vision goggles (NVGs). The purposes of this experiment were to develop a methodology for quantifying distance estimation abilities with NVGs and to examine the value of a simple training procedure as a means of reducing errors. Absolute distance estimates were obtained from eight male aviators using Aviator's Night Vision Imaging System (ANVIS) AN/AVS-6 NVGs before and after exposure to a set of known distances. The results revealed that distance estimates were linear and significant reductions in errors and variability followed exposure to the training procedure.  The results are discussed within the context of previous research.  Issues for future research are addressed.  (30 pp).
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Unmanned/uninhabited aerial vehicles (UAVs) are an increasingly important part of military operations throughout the world.  However there is no consensus about who should fly these aircraft.  A United States Air Force (USAF) Corona South four-star general officer summit in 1997 resulted in tasking the Air Force Research Laboratory to conduct a study to compare the speed and accuracy with which various groups of pilots could learn to fly the RQ-1A Predator UAV.  This study primarily addressed stick-and-rudder skills; we did not measure such operationally relevant factors as communication skills, command experience, and knowledge of combat operations.  Seven groups of military and civilian pilots, varying in amount and kind of flying experience, completed a series of multimedia tutorials on principles of flight and procedures for operating the Predator, then flew a high-fidelity RQ-1A simulator.  Each participant flew basic maneuvers and landings (including difficult crosswind landings) until a very high standard of aircraft control performance was achieved, then flew 30 reconnaissance scenarios.  During this time, detailed measures of performance were continuously and automatically recorded.  The results show that, though Predator pilots performed best (and nonpilots performed worst), Air Force T-38 graduates and civilian pilots with single-engine instrument training performed nearly as well as a group of highly experienced military pilots assigned (but not yet trained) to fly Predator.  A possible explanation for the relatively good performance of the T-38 and civilian instrument pilots is that there may be advantages to recent experience flying aircraft that have handling characteristics that are similar to the Predator. 
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Schvaneveldt, R.W., Benson, A.E., Goldsmith, T.E., & Waag, W.L. (1992, July).  Neural network models of air combat maneuvering (AL-TR-1992-0037, ADA254653).  Project 1123.  Contract F33615-88-C-0010, New Mexico State University.  NTIS.  The primary goal of this project was to explore the applicability of artificial neural network (NN) models in the domain of air combat maneuvering (ACM). The work investigated several models: (a) NN models that select ACM on the basis of training with the production rules of a model, Air Combat Expert Simulation (ACES); (b) NN models that mimic the action selections of the Automated Maneuvering Logic (AML) System; (c) NN models that predict the outcome of engagements flown in the Simulator for Air-to-Air Combat (SAAC) given summary measures of various parameters measured during the engagements; and (d) NN models that predict future aircraft control inputs in SAAC engagements given the values of flight parameters at particular points in time. These various models incorporate knowledge about air combat maneuvers and components of maneuvers as well as rudimentary knowledge about maneuver planning and situational awareness.  For most of the models, validation tests were conducted using data different from that used in training the models. The authors provide details on each of these efforts as well as a review of the ACES model, a presentation of the basics of NNs, and an overview of a software system developed for the implementation and testing of the NN models.  (64 pp).\
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Slaughter, R.A., & Silverman, D.R. (1995, June).  An exploration of simulator sickness in the MH-60G Operational Flight Trainer, an advanced wide field-of-view helicopter trainer (AL/HR-TR-1994-0173, ADA303619).  Project 1123.  Contract F33615-90-C-0005.  University of Dayton Research Institute.  NTIS. A simulator sickness research effort  was  undertaken as an important  addition to  the  Qualification Operational Test and Evaluation (QOT&E) for the MH-60G Operational Flight Trainer (OFT).  The primary impetus for the experiment was the configuration of the device (wide field of view and limited motion) and pilot reports of simulator sickness symptoms during device development.  The authors assessed (a) post-flight simulator sickness symptoms, (b) prolonged simulator sickness symptoms, and (c) the effects of simulator sickness on the training provided in the MH-60G OFT.  Despite limitations of the experimental design and the small sample size, some interesting trends were found.  Post-flight simulator sickness symptoms occurred across all types of missions, with greater frequency on more visually dependent scenarios.  Only two crew members did not report any symptoms.  Pilots consistently changed control inputs to lessen the effects of simulator sickness symptoms.  Finally, the occurrence of prolonged simulator sickness symptoms was comparatively infrequent. The authors concluded that increased attention must be channeled toward simulator sickness to better understand its origins and effects on training.  (42 pp.)

Click here to Order this document
Spiker, V.A., Silverman, D.R., Tourville, S.J., & Nullmeyer, R.T.  (1998, July).  Tactical team resource management effects of combat mission training performance (AL/HR-TR-1997-0137, ADA353064).  Contract F41624-95-C-5011, Anacapa Sciences, Hughes Training, Inc., Training Operations. Proj 1123.  NTIS.  This report describes Tactical Team Resource Management (T2RM) behaviors exhibited by Special Operations Forces MC-130P aircrews (aircraft commander, copilot, left navigator, right navigator, flight engineer, loadmaster, and communication specialist) as they planned and executed a simulated combat mission during annual simulator refresher training.  Five crew process elements (situational awareness; function allocation; time management; tactics employment; and communication) and several indices if mission performance were recorded for five specific mission phases (mission planning, low-level operations, airdrop, air refueling, and infiltration/exfiltration).  Team process overall was highly related to mission performance (r = .86).  All of the crew process elements except communication were also predictive of overall crew performance.  The relative predictive value of the specific process elements varied across the five mission phases, but the predictive value of communication was consistently low.  Several structural and crew demographic variables were also explored with crew size, focus, and squadron affiliation appearing to have large effects.  We summarize our main findings within the context of past cockpit resource management (CRM) research and MC-13P operations.  We conclude the report with several recommendations for the conduct of CRM training based on our findings and observations. (98 pp).
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Statman, M.L., Gribben, M.A., Naughton, J.A., & McCloy, R.A. (1998).  Studying aptitude-treatment interactions:  Development of a new research paradigm (AFRL-HE-AZ-TR-1998-0112, ADA367862).  Project 1123.  Contract F41624-95-C-5027, Human Resources Research Organiztion. NTIS.  The purpose of this research was to adapt the personnel classification research paradigm to investigate aptitude-treatment interactions (ATI) in training settings. In this report, we present a description of personnel classification theory, method, and research findings, and a review of the training literature.  We describe the classification-ATI research design and the Training Characteristics Survey (TCS), both of which were developed in this project.  The classification-ATI research design employs a person-treatment matching procedure to measure ATIs.  The TCS is an instrument for measuring the variation in training settings due to course content, method of instruction, course difficulty, and occupation type.  We believe that the classification-ATI research paradigm will improve ATI research by providing a means for comparing several ATIs within a single study and producing a quantitative index of the practical effects of ATIs on training performance.  (58 pp)
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Thomas, G.S., Obermayer, R.W., Raspotnik, W.B., & Waag, W.L.  (1994, December).  Modeling pilot expertise in air combat (AL/HR-TR-1994-0158, ADA293624).  Project 2743.  Contract F33615-90-C-0005.  University of Dayton Research Institute.  NTIS. This report documents two presentations on air combat performance measurement research.  The first, Modeling Pilot Expertise in Air Combat, was presented at and published in the Proceedings of the Human Factors Society 36th Annual Meeting in Atlanta, GA, which was held on 12-16 October 1992.  This presentation discussed an effort to model expert pilot performance and decision making in one-versus-one (1v1) air-to-air combat.  The second, Validating a Model of Air Combat Expertise, was presented at and published in the proceedings of the 14th Biennial Applied Behavioral Sciences Conference, 6-8 April 1994, at Colorado Springs. CO.  It describes the Intelligent System for Air-to-Air Combat (ISAAC) which was developed to model expertise in 1v1, within-visual-range, air combat.  ISAAC was developed based upon a subject matter expert's verbal protocol provided in structured interviews and in protocols collected both during and after simulated combat engagements flown in the Simulator for Air-to-Air Combat (SAAC).  (16 pp.)
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Tourville, S.J., Spiker, V.A., & Nullmeyer, R.T. (1998, August).  Analysis of the Special Operations Forces Network training for joint mission operations simulator training (AL/HR-TR-1997-0138, ADA359236).  Contract F41624-95-C-5011, Hughes Training Inc. – Training Operations, Project 1123.  NTIS. The 58th Training Support Squadron (58 TRSS), Kirtland AFB NM, developed a high-fidelity Combat Mission Training (CMT) capability for its Annual Refresher Training (ART) curriculum.  This program culminates in a multiple-aircraft training operation involving five on-site networked aircrew training devices: the MC-130P Combat Shadow Weapons Systems Trainer (WST) and Satellite Navigation System (SNS), the MH-53J Pave Low WST, the TH-53A Operational Flight Trainer (OFT), the MH-60G Pave Hawk WST, and the HH-60G OFT.  The networked combination of these realistic training devices, coupled with high-fidelity geospecific databases, has enabled a unique Special Operations Force Network (SOFNET) training capability that combines dissimilar training devices in real time on a common Area of Operation.  The simulators are linked via a central Intersimulator Network (ISN) that permits interactivity and shared viewing among the WSTs and OFTs.  Importantly, the SOFNET/ISN creates a true shared mission rehearsal (MR) and training capability since multiple aircraft (crews) can plan, prepare, and execute a joint mission.  In this report, we summarize the results of a preliminary investigative project to document multiple crew training methods, and crew reactions to SOFNET training.  We describe how the TRSS's ART has evolved as a training program; then we present a conceptual model that serves as the basis for illustrating the SOFNET environment from three perspective levels: Training Devices, Scenario Command and Control, and Mission Elements.  In addition, we describe the methods of the research, including the research participants, data collection instruments, data collection procedures and techniques, and the resultant data structure.  Following this, survey results are presented. We conclude this report by discussing implications for administering CMT within the TRSS, and the need for conducting further applied effectiveness and transfer of training research.  (53 pp)
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Waag, W.L., Raspotnik, W.B., & Leeds, J.L.  (1992, May).  Development of a composite measure for predicting engagement outcome during air combat maneuvering (AL-TR-1992-0002, ADA252344).  Project 1123.  Contract F33615-86-C-0012, Logicon, Inc., NTIS. This research was to develop a composite performance measure for predicting engagement outcome during air combat maneuvering (ACM).  Data were collected in the Simulator for Air-to-Air Combat (SAAC) located at Luke AFB AZ.  Each of 125 U.S. Air Force pilots current in the F-15 or F-16 fighter aircraft flew 8 SAAC 1v1 engagements.  Experimental factors included Aircraft type, Start position, Opponent type, and Order of engagement.  Engagement outcomes were classified as win, loss, or draw.  Ten candidate measures were evaluated reflecting basic aircraft state parameters and positional advantage measures indicating relative offensiveness and defensiveness.  Objectives were to (1)  determine effects of experimental factors on engagement outcome; (2) determine statistical relationship of candidate measures to experimental factors; (3) determine relative importance of measurement categories for prediction of engagement outcome; and (4) produce a composite measure of performance from all candidate measures that maximizes the prediction of engagement outcome.  Results concluded that a composite measure of ACM performance from a linear combination of aircraft state and positional advantage measures for use in transfer of training evaluations is feasible.  This investigation demonstrated that engagement outcome can be predicted from measures available from instrumented range systems such as the Air Combat Maneuvering Instrumentation.  Implications for future research are discussed with recommendations for analyses of this engagement database.  (70 pp). 
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Warner, H.D., & Casey, E.P.  (1995, July). Flight simulator visual system research and development:  Bibliography of support provided by the Aircrew Training Research Division  (AL/HR-TR-1995-0107, ADA303343).  Project 1123.  Contract F33615-90-C-0005.  University of Dayton Research Institute.  NTIS.  The present bibliography identifies the technical publications, conference presentations, and journal articles specifically concerning the support of flight simulator visual system research and development (R&D) by the Armstrong Laboratory, Human Resources Directorate, Aircrew Training Research Division (AL/HRA) over the last two decades.  (AL/HRA was formerly designated as the Air Force Human Resources Laboratory, Operations Training Division (AFHRL/OT) from 1975 to 1990.)  The R&D was conducted by a diverse array of military, government civilian, and contractor personnel, whose expertise encompassed a broad range of disciplines such as visual software development, human factors, aerospace engineering, mathematics, hardware design, computer software development, and visual database modeling.  The bibliography is comprised of two sections.  The first provides a list of references to the technical publications, conference presentations, and journals categorized according to the subject matter that was addressed; the second section contains an alphabetical listing of the references along with their corresponding abstracts.  (134 pp.)
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Warner, H.D., Serfoss, G.L., & Hubbard, D.C.  (1995, March).  Altitude cuing effectiveness of terrain texture characteristics in simulated low-altitude flight (AL/HR-TR-1994-0168, ADA294369).  Project 1123.  Contract F33615-90-C-0005.  University of Dayton Research Institute.  NTIS.  Two experiments were conducted to determine the altitude cuing effectiveness of various terrain texture characteristics in simulated low-altitude flight.  In Experiment 1, we compared the effects of five different texture conditions, two types of subjects (pilots versus nonpilots), and direction of altitude change (ascent versus descent) on altitude change discriminability.  Results indicated that performance varied significantly as a function of texture, pilots were more sensitive than nonpilots to changes in altitude, and simulated descents were easier to discriminate than ascents.  Experiment 2 involved an investigation of the effects of four of the five texture conditions previously used, direction of altitude change, and two levels of texture contrast that simulated normal daytime and dawn/dusk lighting on the detection of change in altitude.  We again observed that descents were more discriminable than ascents, but unlike the first experiment, performance did not vary as a function of texture.  Further, simulated dawn/dusk terrain lighting did not adversely affect performance.  (48 pp.)
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Warner, H.D., Serfoss, G.L., & Hubbard, D.C. (1993, March).  Effects of area-of-interest display characteristics on visual search performance and head movements in simulated low-level flight (AL-TR-1993-0023, ADA264661).  Project 1123.  Contract F33615-90-C-0005, University of Dayton Research Institute.  NTIS.  An investigation was conducted to evaluate the influence of area-of-interest (AOI) display characteristics on target detection performance and head movements. Two AOI display conditions were compared: a small (26.44 by 21.51 deg horizontal and vertical), higher resolution AOI, and a large (40.00 by 30.00 deg horizontal and vertical), lower resolution AOI. The observers viewed a computer-generated visual scene consisting of three-dimensional cylinder-shaped objects placed upright on a desert-like terrain surface. Black bands were modeled on some of the cylinders, and the bands constituted the targets. Cylinder height and diameter were varied along with the position of the banded cylinders relative to the flight path of the simulated aircraft. Both pilots and nonpilots were used as observers. Results indicate that target detection distance varied as a function of AOI condition and the height and diameter of the cylinders on which the bands were placed, but not type of observer.  Both horizontal and vertical head movements were sensitive to the differences between the AOI conditions, and the vertical movements were also influenced by type of observer. We recommend that the small, higher resolution AOI be used in situations where greater target detection distance and higher image detail are required.  (42 pp).
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Warner, H.D., Serfoss, G.L., & Hubbard, D.C. (1993, March).  Visual cue requirements for target orientation assessment in air combat simulation (AL-TR-1993-0021, ADA262575).  Project 2743 and 1123.  Contract F33615-90-C-0005, University of Dayton Research Institute.  NTIS.  The primary objective of this investigation was to determine the visual cues pilots use in air-to-air combat engagements in order to specify the level of detail required for flight simulator training. Fighter pilots were presented 35mm slide images of 1/48-scale model target aircraft, and the pilots indicated the spatial orientation of the targets and specified the visual cues they used to determine orientation. The independent variables were: target orientation, target type, target distance, pilot experience, and pilot's own aircraft type. Eleven target cues were predominantly used, and the frequency of use varied as a function of target orientation, type, and distance. Orientation recognition accuracy was also evaluated and it was also influenced by target orientation, type, and distance.  Differences in pilot experience and pilot's own aircraft type had little or no effect on response accuracy. When the orientations were not clearly discernible, the pilots often indicated the orientations that would most likely occur in air combat training. Additionally, the pilots often specified the illusory reverse target orientation.  (126 pp).
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Warner, H.D., Serfoss, G.L., Baruch, T.M., & Hubbard, D.C. (1993, May).  Flight simulator-induced sickness and visual displays evaluation (AL/HR-TR-1993-0056, ADA267019).  Project 1123 and 2743.  Contract F33615-90-C-0005, University of Dayton Research Institute.  NTIS.  The objectives of this investigation were to compare the incidence and severity of simulator sickness associated with the use of two flight simulator visual systems and to evaluate the performance characteristics of the visual displays. The visual systems were the Display for Advanced Research and Training (DART) and the Limited Field-of-View Dome (LFOVD). Two groups of pilots served as subjects. One group consisted of active duty U.S. Air Force instructor pilots. The second group was comprised of pilots who were no longer flying military aircraft. The pilots performed a series of single-ship and formation flights, and an F-16 simulated fighter aircraft was used in conjunction with both visual systems. It was observed that both visual systems induced simulator sickness symptoms, and some of the pilots were forced to prematurely terminate the flights due to severe discomfort.  For the pilots who were able to complete the flights, there was a significant increase in self reports of discomfort over time, an increase in simulator sickness symptomatology, and a decline in postural equilibrium.  However, there were no differences in the incidence of simulator sickness between the two visual systems or pilot groups. The pilots recovered from the adverse effects of the simulation within 30 min following the flights. The means and medians of the pilots' ratings of the visual display characteristics indicated that the only problems encountered with the two visual systems were the resolution of the peripheral field and the vertical excursion limits of the high-resolution inset for the LFOVD. Flight performance data were also collected and analyzed. Significant differences in pilot performance were observed between the visual systems and pilot groups, and significant correlations were obtained between flight performance and the simulator sickness measures.  (114 pp).
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