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INTRODUCTION

The purpose of this document is to provide a common basis for test methods utilized for acceptance testing of flight simulators.  The intent is to foster a clear understanding between contractor and acquisition agency technical team members of the methods employed to demonstrate contract compliance.  This document should serve as a starting point for developing the specific test methods to be used in each trainer acquisition program.  Appropriate subject matter experts from the contractor and acquisition agency should discuss these test methods in the early stages of the trainer development program to minimize conflicts when the detailed TTPRR is generated.  Early resolution of test methodology will reduce the schedule and technical risks that typically appear when testing begins.

Engineering personnel who are experienced in the areas presented produced this document.  Therefore, only certain portions of flight trainer technology are addressed in this version.  It is envisioned that engineering personnel experienced in other technical areas such as acoustics and radar would contribute additional sections to this document.  All sections will be subject to continuous updating by the cognizant experts as technology changes and as lessons are learned in trainer test methodology.

 I.  Flight Dynamics.

PURPOSE:	The purpose of these tests is to verify that the operation of the flight dynamics programs for the simulated aircraft satisfy the specification requirements for flight fidelity.

METHOD:	Tests will be conducted both manually and automatically.  Automatic test methods are the preferred method but only after validation by comparison to manual test results.

					Manual tests:  Test methods used shall conform to those defined in the U.S. Navy Test Pilot School Flight Test Manuals for both fixed wing and rotary wing aircraft.  Personnel with knowledge and experience in flight test methods are required to conduct manual tests.  Detailed analysis of the results requires a skilled aerodynamicist/flight test analyst.

					Automatic tests:  Test methods employed by automatic flight fidelity test drivers shall also conform to those defined in USNTPS flight test manuals.  Automatic test drivers will be validated by comparison to manually executed tests.  Detailed analysis of the automatic test results requires a skilled aerodynamicist/flight test analyst.  Simple pass/fail analysis capability shall be provided by displaying tolerance boundaries with the test results.

TEST
EQUIPMENT:	A means of recording data from the trainer is required (i.e., plotter, stripchart recorders, etc.)  Test control and data recording control features should be implemented as part of the IOS.

TEST
CONDITIONS:	The trainer should be powered up and initialized to a state that reflects the specific flight test conditions for that test.  The IOS should include pages and parameter controls to facilitate initialization to any specific flight test condition.

RESULTS
FORMAT:	A flight test page displaying aircraft parameters will be available at the IOS.  Rapid hard copy capability should be provided.

					Both the IOS console and the trainee station will have the capability to activate data save.

					Output will be plotted as time histories and cross plots in an identical format to the criteria data contained in the TCR.  Comparison of actual results and criteria data shall be automatic.  All output will identify specific test conditions associated with that data, i.e., all information required to establish each test condition will be included with its associated results data.

TESTS:

1.0  Fixed Wing Aircraft (typical set).

		a.	Mechanical Characteristics  (See Control Loader Test Methods)

		b.	Weight & Balance

		c.	Flying Qualities (SAS, AFCS ON/OFF)

· Steady State Trim
· Longitudinal Trim Changes
· Static Longitudinal Stability
· Dynamic Longitudinal Stability
· Maneuvering Stability
· Static Lat/Dir Stability
· Dynamic Lat/Dir Stability
· Lateral Control Effectiveness
· Asymmetric Flying Qualities (thrust & stores)
					- Static & Dynamic Characteristics

		d.	Performance

· Cruise Performance
· Accel & Decel
· Climb & Descent
· Turn Performance
· Stall Characteristics (1-g & maneuvering)
· Buffet Characteristics (maneuvering & mach)

		e.	AFCS Characteristics

		f.	Ground Handling

		g.	Takeoff & Landing

		h.	Departure, Spin, & Spin Recovery

		i.	Power Plant

· Engine Dynamics
· Engine Steady-State
· Ground Starts
· Air Starts

		j.	Qualitative

· NATOPS Functional Check Flight
· Mission Tasks
· Aerial Refueling
· Formation Flight
· Carrier Operations
· Low Level
· Emergencies
· Weapons Delivery
· Approaches (TACAN, GCA, ILS, Etc)
· ACM

2.0  Rotary Wing Aircraft (typical set).

		a.	Mechanical Characteristics  (See Control Loader Test Methods)

		b.	Weight & Balance

		c.	Flying Qualities (SAS, AFCS ON/OFF)

· Level Flight Trim Control Positions
· Static Longitudinal Stability
· Dynamic Longitudinal Stability
· Maneuvering Stability
· Static Lat/Dir Stability
· Dynamic Lat/Dir Stability
· Control Response
· Time Histories of Mission Maneuvers
· Frequency Sweeps

		d.	Performance

· Level Flight
· Climb and Descent
· Hover
· Blade Stall
· Auto-rotation

		e.	AFCS Characteristics

		f.	Ground Handling

		g.	Takeoff & Landing

		h.	Power Plant

· Engine Dynamics
· Engine Steady-State
· Ground Starts

		i.	Qualitative

· Auto-rotation
· NATOPS Functional Check Flight
· Mission Tasks
· Aerial Refueling
· Formation Flight
· Ship Board Operations
· Low Level
· Emergencies
· Weapons Delivery
· Approaches (TACAN, GCA, ILS, Etc)

II.  Cue synchronization and Transport Delay.

PURPOSE:	To verify that total system end-to-end simulator response of the motion cue, visual display and instrument displays to cockpit control inputs meet the specification requirements.

METHOD:	Tests will consist of introducing step and sinusoidal input commands and measuring the resulting cues.  While it is desirable to drive the control stick physically, providing a true end to end test, this is usually not practical.  Therefore, a signal generator connected at a point equivalent to the control stick deflection input should be used.  End to end response measurements will be obtained for:

					Motion - stick input to platform (or g-seat cell) response

					Visual - stick input to visual display response

					Instruments - stick input to instrument response

					Tests will be structured so that aircraft lags will be eliminated.  Typically this is accomplished by using special software that bypasses the effects of aerodynamic forces and moments but retains the associated computation time.  During sinusoidal input testing the effects of any phase compensation schemes must not be bypassed.

TEST
EQUIPMENT:	High speed, high bandwidth stripchart recorder
					Accelerometer
					Signal Generator

TEST
CONDITIONS:	Trainer should be powered up and initialized to an appropriate state.  Activation of special software associated with this test shall utilize normal trainer displays, controls, and software.

RESULTS
FORMAT:	The outputs will be plotted on a time history strip chart recorder simultaneously with the stick input so the time responses can be directly compared.  The source of the outputs for each type of system will be as follows:

					Motion - For G-seat motion cues, the output will be the feedback pressure from one of the cells.

					The motion platform response will be sensed by accelerometers mounted on the platform.

					Visual - The visual response will be recorded using one of the RGB video drive signals for a raster display.  For a calligraphic display, the response will be recorded using one of the deflection amplifier signals.  Typically special data base provisions are required to support this test.

					Instruments - The instrument response will be recorded directly from the instrument drive signal.  For HUD displays, direct measurement may not be possible and the signal will have to come from the INS command data via a signal bus analyzer to the strip chart recorder.

					The test procedures will contain complete diagrams and drawings of equipment connection schematics for each system.

III.  Control Loading.

PURPOSE:	The purpose of these tests is two-fold:  (1) to validate the simulation of the mechanical characteristics of the (aircraft name) flight control system; and (2) determine that the control loading system performance is in accordance with the specification requirements.

METHOD:	These tests will be performed in sequence using the procedures outlined for each specific test.  The areas that will be checked include the characteristics of the control loader (friction, linearity of force/position transducers), and the characteristics of the simulated flight control system (control envelopes, trim, AFCS effects, etc.). 

					Two procedures should be provided for each of the tests.  The first (high-fidelity) procedure utilizes the same equipment used to obtain the aircraft data.  The second procedure utilizes common force and deflection measurement tools to emphasize speed, ease of setup, and repeatability and does not require the use of sophisticated test equipment.

					The use of an Automatic Fidelity Test is acceptable after manual validation, but must always have tests for sensor calibration and mechanical characteristics not demonstrated by the auto test (i.e., linkage friction & freeplay).

TEST
EQUIPMENT:	Data recording device
					Force gauges
					Deflection measurement device
					Stop watch
					Control Force Measurement set or comparable equipment (if used to obtain aircraft criteria data)

TEST
CONDITIONS:	Trainer should be powered up and linked to a data recording device. Simulated aircraft systems are in the operating mode appropriate for the particular test being conducted.  Control loading system performance tests may require special conditions to demonstrate bandwidth and other characteristics.

RESULTS
FORMAT:	Each test page should contain columns for actions required, expected results, and a blank column for recording actual results.  Drawings indicating placement of test equipment (i.e., orientation with respect to the cockpit flight controls) should also be included.  Results should be in both tabular and plotted form (as appropriate), showing criteria data and associated tolerances.

TESTS:

1.0  Control Loader Tests.

· Force Calibration (linearity/scaling of force transducers)
· Position Calibration (linearity/scaling of position transducers) 
· Friction & Stiffness
· Control Positioning Characteristics (freeze, reset, auto-test)
· Dynamic Response (gain/phase shift)

2.0  Aircraft Flight Control System Simulation Tests.

· Control Rigging, Envelopes, Mixing
· Force vs. Displacement Curves
· Trim System (free-play, envelopes, rates)
· Centering, Jump, Dynamics
· Force Coupling
· Total System Free-play
· AFCS Effects

IV.  Motion Systems.

PURPOSE:	The purpose of these tests is to verify that the simulation of motion cues felt by the trainee(s) is in accordance with the specification requirements.

METHOD:	Both qualitative and quantitative tests will be conducted for the motion cuing system(s).  The motion cuing system may consist of a motion base or platform, a seat-shaker, or a g-seat.  The quantitative tests consist of measuring static and dynamic performance of the systems to ensure that the cuing systems have the capability to provide the required accelerations, velocities, positions, frequencies, and amplitudes that may be required when coupled with the equations of motion and cuing software. Qualitative tests consist of pilot evaluations of cues provided during various flight maneuvers related to specification requirements.  Also system safety features need to be verified as much as possible.

TEST
EQUIPMENT:	Accelerometers
					Power supply (if necessary)
					Signal generator
					Eight-channel strip-chart recorder
					Frequency analyzer (e.g. Bafco)
					Necessary cabling

TEST
CONDITIONS:	Depending upon system design the trainer may require the motion cuing systems to be in a maintenance mode to drive system hardware with signals from the signal generator or potentiometers.  During qualitative tests the trainer must be in an integrated real-time mode with equations of motion and cuing algorithms in the loop.  Visual cues should also be available for total cuing assessment.

RESULTS
FORMAT:	Strip-charts, tables of directly measured values, and subjective comments regarding quality of the cues.

TESTS:

1.0 Platform.

· Degree of Simulation 
· Step Response
· Excursion Envelope
· Platform Velocities
· Accelerations and Onset Rates
· Leg Space Frequency Response -- All Legs Driven
· Leg Space Frequency Response -- Single Leg Driven
· DOF Space Frequency Response
· Damping
· Smoothness
· Stability
· Static Accuracy
· Crosstalk
· Drift
· Worst Case Test Maneuver
· Real-time Self-test
· Off-line Self-test

2.0 G-Seat.  To be supplied

3.0 Seat Shaker.  To be supplied

V.  Flight Environment.


PURPOSE:	The purpose of these tests is to verify that the simulation of both the meteorological and tactical environments are in accordance with the specification requirements.

METHOD:	Meteorological - Several missions are entered to place the ownship in necessary locations to observe various atmospheric media and visual effects.  System performance will be verified by monitoring cockpit instruments and IOS displays.

					Tactical - Subsystem and mission test scenarios are entered to place the ownship in various tactical situations in order to assess the performance of the simulation.

TEST
EQUIPMENT:	A means of recording data from the trainer is required (i.e., plotter, stripchart recorder, printer, etc.).

TEST
CONDITIONS:	The trainer should be powered up and initialized to the specific condition appropriate for each test.

RESULTS
FORMAT:	Meteorological - For those tests (such as instrument response to ambient temperature and pressure) which are not purely qualitative, results should be reported in tabular format along with expected results and tolerances.  Qualitative tests (ship burble, turbulence levels) should be graded as either satisfactory or unsatisfactory with supporting comments as needed.

					Tactical - Results should be presented in tabular or graphical format as appropriate, in addition to a qualitative evaluation.

TESTS:			

1.0  Meteorological factors affecting aircraft systems and flying qualities.

· Earth Atmosphere (temperature, pressure, density)
· Magnetic Variation
· Winds (steady, gusts)
· Turbulence
· Wind Shear
· Icing Conditions
· Weather
· Other Aircraft Airwake
· Landing Platform Motion/burble
· Pinnacle Burble

2.0  Tactical factors affecting tactical mission.

· Moving Model Dynamics
· Weapon Performance, Scoring
· Emissions
· Tactical Player Logic and Decision Making

VI.  Computer System.

1.0  Software Testing.

Software testing as defined in current literature is the execution of a program to find its faults. In itself software testing can never provide for a system that is totally reliable. This is because testing can show the presence of bugs, however, you can never test enough to show the absence of bugs. Therefore, in order to have a reasonable chance to develop reliable software, we must really address the software process rather than look at one aspect of the process that is testing.

Here at NAVAIR ORLANDO  the software process that a contractor will use is extremely important, since we do not test software. We write TTPRR's which test overall functionality at the system level. The information provided on the pages to follow will aid the Project Engineer with some guidelines during the various testing phases of the software development process. Currently, no CDRL's support software testing during the development of a trainer.

Unfortunately, even the software process is not as firmly defined as we might hope it to be. Both government and industry are making attempts to bound the software development process, however, there are no quick fixes. The Software Engineering Institutes evaluation process is one such attempt between government and industry to better define the software process to ensure more reliable software.

Four types of testing are of major importance during the software development process:

		a. Unit Testing
		b. Software Integration Testing
		c. Function Testing
		d. System Testing
	     e. Cold Start

Unit and integration testing are performed by the contractor as prescribed by EIA/IEEE J-STD-016. Here at the center we perform a combination of functional and system test. This type of testing occurs during acceptance testing with a TTPRR. The function test is somewhat of an ad hoc test (we no longer purchase computer program test procedures (cptp's)) where by we exercise the software through the use of the TTPRR and determine if the functionality meets the system requirements. The system tests through the use of the TTPRR tells us if the overall system performs and acts like the real thing.

1.1  Unit Testing.  Unit testing as defined by EIA/IEEE J-STD-016 should contain the following as a minimum:

		a.  Establishment of the test cases. (These will reside in the SDF's)
		b.  The test cases shall be in terms of inputs, expected results, and evaluation criteria.
		c.  Stressing the software at the limits of its specified requirements.

The contractor is required to record all this information in the software development files (SDF's).

In addition, the Software Engineering Institute (SEI) in its book "Managing the Software Process" provides a unit test checklist which can be helpful while reviewing the unit tests in the contractors SDF's. They are as follows:

		a. Is the design clear? Does it do what is intended?
		b. Is the coding clear? Did you have trouble understanding it?
		c. Are the comments helpful in understanding the routine?
		d. Would you have trouble modifying it?
		e. Would you be proud of this work if it were yours?
		f. Does the code meet the established coding standards?
		g. Does input data vary, including maximum, minimum, and nominal values? (All like data, especially all zeros, is usually a poor choice.)
		h. Is erroneous input data used? (All error conditions should be checked.) Can you think of erroneous data conditions that were not used?
		i. Do the tests show that the routine has functional capabilities allocated to it?
		j. Do the tests demonstrate that the code completely satisfies each requirement allocated to it?
		k. Does the actual output match the expected output?

Tools also have become an essential part of the software development and testing process. Several tools have been identified as essential to the testing process this includes coverage/frequency analyzers (i.e. McCabes) and logic analyzers. Coverage/frequency analysis tools assess test adequacy measures associated with the invocation of program structural elements. Coverage analysis is useful when attempting to execute each statement, branch, path, or program.   

1.2  Integration Testing.  Integration testing involves putting two or more units together and testing the software interfaces between these units. Once these units have been successfully integrated into a CSC, then CSC integration testing may take place. The proper approach to integration depends on both the kind of system being built and the nature of the development project. On very large systems it is often wise to do integration testing in several steps. Such systems generally have several relatively large components that can be built and integrated separately before combination into a full system. Since integration is a process of incremental building a system, there is often a need to have special groups do this work. In building large software systems, build experts often integrate the components in system builds, maintain configuration management control, and distribute the builds back to development for unit test. These experts work with development to establish an integration plan and then build the drivers and integrate the system.

The key considerations in a system build are detailed planning and tight control. The plan specifies the number of builds and their schedules. At one extreme you take all the units put them together with only one build. This is the big bang integration. The recommended approach is the opposite in which there is continuous integration. This has turned out to be the most successful approach for large systems.

1.2.1  Software Development Files.  It is helpful to establish a development file system to retain information during the design process and for the test plan in general as well as for each test and test case. This file should contain the following:

		a. Specifications
		b. Design
		c. Documentation
		e. Review History
		f. Test History
		g. Schedule and Status Information
		h. Test Requirements and Responsibilities
		i. Test Cases
		j. Test Procedures
		k. Anticipated Results
		l. and success criteria for each test case.

It is highly recommended that the SDF's be retained in electronic format under a centralized control preferably configuration management. In this way SDF's can be tracked with a check out and check in library system.

1.3  Function Testing.  Functional tests are designed to exercise the program to its external specifications. The testers are typically not biased by knowledge of the program's design and thus will likely provide tests that resemble the user's environment. The two most typical problems with functional testing are the need for explicitly stated requirements and the ability of such tests to cover only a small portion of the possible test conditions.

In almost all cases exhaustive functional testing is impossible, these tests should be viewed as a statistical sampling; when errors are found, a closer examination is required.

Functional testing starts by examining the functions the program is to perform and devising a sequence of inputs to test them. Test cases can be developed for all valid input conditions and options at nominal values, at their limits, and beyond these limits.

1.4 System Test

The purpose of the system test is to find those cases in which the system does not work as intended, regardless of the specifications. If the system fails these tests, the debate about whether or not it meets specifications is really an argument over who is at fault and who should pay for repair. Concern about these issues often causes contractor management to insist that system testing be limited to the requirements and specifications. While this defers such problems, it makes them more damaging and expensive when later found by users. Regardless of what the contract says, if the system does not meet the users' real needs, everyone loses.

1.5 Cold Start

This is the software part of the Physical Configuration Audit, and must be done to establish the software baseline for system-level testing.  It also provides proof that all necessary components are present to regenerate the software build.

2.0 Conclusion.

While rigorous unit and integration testing will add confidence that a system has few errors, the contractor has the responsibility to perform adequate analysis (through the use of software tools) and testing throughout the software development cycle, especially in areas which he considers to be at risk. In today's climate of streamlining and performance based requirements, it is more appropriate for the contractor to apply his specialized knowledge of the details of the system to determine the amount and depth of testing of the systems components parts including software units.  However, the government has the responsibility to review/approve the test procedures and results, require the documentation as a deliverable where appropriate, and tie the testing to product acceptance.  

VII.  Visual System.


PURPOSE:	The purpose of these tests is to verify that the visual simulation system compiles with specification requirements.  The following material is intended to facilitate planning and management of visual system testing by providing an overview; however, it is not a stand-alone guide to visual system testing.

METHOD:	Qualitative and quantitative tests of the visual system will be conducted.  Most characteristics will be verified by end-to-end tests using test images produced from environment data bases in the same way that training scenes are produced.    Many artifacts such as raster noise are verified by simply observing that the effects are not manifested during the testing process, including the examination of scenes in which they are likely to occur.  Special effects such as weather and weapon effects are evaluated by a comparison of the achieved performance to specification requirements and approved design decisions.  Environment data base testing is very individualized, depending on the kind of data base, the extent of quality assurance in the design process, and other factors.  A combination of direct observation during task performance, checklist verification of the presence of required features, statistical sampling and the like are typically used.

					Testing methods and the extent of testing vary considerably from one system to the next because of the difference in complexity, cost, and criticality of different aspects of the visual simulation.  For example, freedom from geometric distortions may be absolutely essential in some applications and a relatively minor consideration in others where resolution or some other parameter is the critical issue.  Consequently, a competent visual specialist must oversee development of test plans and procedures.

TEST
EQUIPMENT:	Primary measuring instruments are photometers for luminance and theodolites for angles.  Specialized variations of these instruments and other specialized instruments will be used to facilitate the test process.  For example, a slit photometer is usually used if mtf (modulation transfer function) measurements are required.  Special fixtures for mounting theodolites and other instruments are usually required to obtain precise results.  Laser spots are often projected through the theodolite optics to permit direct viewing of the aim point on the screen.  Operational Night Vision Goggles are used to evaluate the night scene when such is specified.  A key problem to be overcome is locating the test instrument at the design eyepoint.  Ejection seats and other structures obstruct the needed test setup.  Furthermore it is usually difficult to accurately locate the design eyepoint, and be sure that it corresponds to the same point in the weapon system.

TEST
CONDITIONS:	Many of the tests can be conducted independently of the host simulation, but some depend on inputs from the host and cannot be conducted independently.  Almost all tests must be performed with the simulator crew station in its normal operating condition except for removal of seats and other adaptations that may be required to accommodate instruments.  Projection drive levels are especially important considerations.  Most performance requirements must be met for all image positions (on screen) and all viewing positions within the specified eye envelope.

RESULTS
FORMAT:	Tabulated measurement data with spaces for calculated results and intermediate values should be used whenever multiple entry of similar data is required.  The tabulated data shall be logically correlated with test conditions and requirements information in the tables.  Both verification check columns and comment space should be provided for the results of qualitative tests.  Space for entry of comments and notes should be provided.

TESTS:		The following tests are typical of the required tests.

1.0 General training scene requirements.

	Airfield scenes
	Formation flight Scenes
	Ocean scenes
	Shipboard landing scenes
	Anti‑submarine warfare scenes
	Anti‑ship tactical scenes
	Sea search and rescue
	Strike search and rescue
	Terrain flight scenes
	Confined area landing (CAL) scene
	Vertical replenishment
	In‑flight refueling

2.0 Special real‑time processing.

	a. Atmospheric and meteorological effects.

		Cloud simulation
		Ambient visibility (haze)
		Fog simulation
		Rain simulation
		Lightning
		Sky and horizon
		Storm cells
		Illumination
		Time of day
		Artificial illumination
		Landing lights and search lights
		Floodlights
		Illumination glare
		Flares
		Special lights
		Fresnel Lens Optical Landing System
		Stabilized Glideslope Indicator (SGSI)
		Glide angle indicator light (GAIL)
		Visual Approach Slope Indicator (VASI)
		Approach Strobe Lights
		Runway End Identification Light System
		Beacons (Fixed)
		Beacons (Rotating)
		Directional Lights
		Other aircraft lights
		Light Point Intensity Control

	b. Visual simulation of motion

		Ownship dynamics
		Moving models
		Animation and special effects
		Rotor disc
		Rotor wash
		Landing signal, Enlisted (LSE)
		Helicopter support team
		Weapon effects
		Marine markers

	c. Special geometric computations.

		Simulated position
		Collision and surface contact
		Radar altitude

	d. Image quality.

		Field of view
		Visual image sharpness
		Surface resolution
		Impulse response
		Light point resolution
		Critical item resolution
		Luminance
		Luminance variation
		Contrast
		Display region performance
		Color
		Color processing
		Color registration
		Image perspective and geometric accuracy
		Total geometric distortion
		Relative geometric errors
		Vernier resolution
		Adjacent channel matching
		Image stability
		Video Rates
		Update rate
		Transport delay
		Smear
		Flicker
		Stepping
		Occulting (hidden surface elimination)

	e. Image quantity (system capacity).

		Continuous image density
		Terrain density and accuracy
		Other feature density and distribution
		Light point considerations
		Scene content management
		Scene management dynamics
		Overload prevention

	f. Night vision goggle (NVG) simulation.

		Simplified NVG shadow simulation
		Modeled NVG terrain
		NVG scene contrast
		Lunar and stellar image and illumination
		Artificial illumination
		Flares
		Moving Models
		Object detail

	g. Design requirements.

		Visual environment design
		Compensation for image system limitations
		Environment Continuity and Blending
		Programmable parameters
	
3.0 Major component characteristics.

	a. Image generator subsystem.

		Image generation system throughput
		Displayed Image Artifacts
		Anti‑aliasing
		Texture and Photographic Imagery
		Mapping
		Anti‑aliasing and blending
		Image data quantity
		Dynamic texture
		Transparency
		Shading

	b. Displays.

		Viewing volume
		Image distance
		Optics

4.0 Image data base development system.

	a. Image data base.

		General data base design requirements
		Deliverable training environments
		West Coast Training Environment
		Cross country navigation area
		Primary airfields
		Secondary Airfields
		Alternate airfields
		Terrain flight region
		Confined area landing (CAL) sites
		Jacksonville Training Environment
		Cross country navigation areas
		Primary airfields
		Secondary Airfields
		Alternate airfields
		Terrain flight regions
		Confined area landing (CAL) sites
		Norfolk Training Environment
		Cross country navigation areas
		Primary airfields
		Secondary Airfields
		Alternate airfields
		Terrain flight regions
		Confined area landing (CAL) sites
		General use terrain flight regions
		Deliverable general use models
		Requirements for specific areas and models
		Cross country navigation areas
		Real‑world feature models
		Real‑world feature capture criteria
		Airfield area requirements
		Primary airfields
		Secondary Airfields
		Surrounding Area
		Generic Airfields
		Terrain flight regions
		Confined area landing sites
		Generic terrain
		Generic ocean
		High detail dynamic ocean
		General use models
		Parent ships
		Formation aircraft
		Other models
		General data base requirements
		Generic fill‑in and scene enrichment
		Level of detail
		Data base compatibility
		DMA data selection

	b. Operation and maintenance facilities.

		Operating and maintenance software
		Remote control unit
		Maintenance console
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ACM				Air Combat Maneuvering

ACO				Administrative Contracting Officer

AFCS				Automatic Flight Control System

APSE				Ada Programming Support Environment

CAL				Confined Area Landing

CDR				Critical Design Review

CDRL			Contract Data Requirements List

CFI				Contractor Final Inspection

CPI				Contractor Preliminary Inspection

CSC				Computer Software Component

DI					Data Item

DID				Data Item Description

DMA				Defense Mapping Agency

DoD				Department of Defense

DOF				Degree of Freedom

DORT			Daily Operational Readiness Test

DR				Discrepancy Report

DSN				Defense Switched Network

ECN				Engineering Change Notices

ECP				Engineering Change Proposal

EMI				Electromagnetic Interference

ESD				Electrostatic Discharge

FAR				Federal Acquisition Regulation

FCA				Functional Configuration Audit

FPT				Fleet Project Team

GAIL				Glide Angle Indicator Light

GCA				Ground Controlled Approach

GFE				Government Furnished Equipment

GFI				Government Final Inspection

GPI				Government Preliminary Inspection

HSI				Hardware/Software Integration

HUD				Heads Up Display

ICPI				Incremental Contractor Preliminary Inspection

I/ITSC			Interservice/Industry Training Systems Conference

ILS				Instrument Landing System

INS				Inertial Navigation System

IOS				Instructor Operator Station

ISEO				In‑Service Engineering Office

JANTX			A MIL-S-19500 product assurance level for discrete semiconductors

LSE				Landing Signal, Enlisted

NATOPS		Naval Air Training and Operating Procedures Standardization Program

NPE				Navy Preliminary Evaluations

NVG				Night Vision Goggle

OPNAV		Office of the Chief of Naval Operations

PCA				Physical Configuration Audit

PCO				Procuring Contracting Officer

PDR				Preliminary Design Review

PE				Project Engineer

PIND				Particle Impact Noise Detection

PJM				Project Manager

QA				Quality Assurance

QCI				Quality Conformance Inspection

RDT				Reliability Development Testing

RFP				Request for Proposals

RFT				Ready for Training

RGB				Red Green Blue

SAS				Stability Augmentation System

SCN				Software Change Notice

SDF				Software Development Files

SECNAVINST	Secretary of the Navy Instruction

SEI				Software Engineering Institute

SGSI				Stabilized Glideslope Indicator

SME				Subject Matter Experts

SOW				Statement of Work

SRR				System Requirements Review

TACAN		Tactical Air Navigation

TCR				Trainer Criteria Report

T&E				Test and Evaluation

TEWG			Test and Evaluation Working Group

TRR				Test Readiness Review

TTEMP			Trainer Test and Evaluation Master Plan

TTPRR			Trainer Test Procedures and Results Report

TPE				Trainer Peculiar Equipment

USMC			United States Marine Corps

USNTPS		United States Naval Test Pilot School

VASI				Visual Approach Slope Indicator

WST				Weapon System Trainer
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