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Figure 37. Modified Flight Simulator Cockpit
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Figure 38. Cowl Mounted HUD

Figure 39. Helmet Mounted HUD
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Visual Landing Model

Figure 42.
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Figure 43.
Computer Generated B
ogey
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I11.6 TEST METHOD/APPROACH

A detailed series of tests were performed to evaluate key elements of the
display system concept thit was analytically developed during the first
phase of this contract. Basic concepts tested/compared in the integrated

tests included:

a) Cowl Mounted Headup Display vs. Helmet Mounted Headup Display
b) Dedicated Sensor/Map Display concept vs. Overlay concept

¢) Evaluation of the Multifunction Kevboard

A detailed description of the simulator including controls and displays,
flisht problems and performance data systems are described in other sections
of this report. This section of the report will discuss the specific test
conditions, test sequences, test schedules, pilot training and testing pro-

cedures, data collection, data analysis, and a summary of the conclusions.
I11.6.1 Test Objectives

The primary purpose of this series of tests was to evaluate various concept
differences in the baseline display system. To accomplish this, short mini-
missions were programmed in the simulator. The minimissions were renresenta-
tive of (1) an air-to-air combat encounter with another fighter aircraft,

(2) an air-to-ground attack on a stationary target, and (3) an instrument
landing approach terminated by a visual landing. The test design provided
for an analysis of several objective performance measures and allowed ex-

perienced pilots to compare and subjectively evaluate the different concepts.

The specific test objectives were:

1. Evaluate and compare, in terms of minimission suitability, the usefulness
of a fixed aircraft-mounted headup Jdisplay versus a helmet-mounted headup

display when.using essentially identical symbology and imagery on each.

This was not an evaluation of the specitic headup display (HUD) hardware
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circles, and the switch hit time to enter data into the multi-
function keyboard.

b. Air-to-Ground Combat. The experimental design for the Air-to-

Ground and combat mission was a 23 factorial with repeated measures.
Three independent variables were evaluated: type of Headup Dis-
play (aircraft-mounted and helmet-mounted), type of Sensor/Map Dis-
play (dedicated and overlapping), and Mode of Operation (normal and
degraded). Thus, each of the eight pilot subjects was tested in
eight conditions formed by the factorial combination of the three
independent variables. All tests were conducted under daytime con-
ditions. Six performance mecasures were used to evaluate the above
conditions: mean radial error, mean miss distance down range and
cross range, lateral and vertical deviation from desired flight
path, and switch hit time to enter data into the multifunction key=
board.

c. Instrument Approach Terminating in Visual Landing. The experimental

design for the landing mission was a 23 factorial with repeated
measures. Three independent variables were evaluated: type of
Headup Display (aircraft-mounted and helmet-mounted), Time of Mis-

sion (day and night), and Mode of Operation (normal and degraded).

Thus, each of the eight pilot subjects was tested in eight condi-
tions formed by the factorial combination of the three independent
variables. Seven performance measures were used to evaluate the

above conditions: lateral and longitudinal touchdown error, sink
rate and bank angle at touchdown, lateral and vertical deviation
from desired flight path, and switch hit time to enter data into

the multifunction keyboard.

In all of the above minimissions, the pilot did not know if a test run was
normal or degraded. He was, however, trained to handle each tvpe of failure
presented. Other than for a short period of flight at the beginning of each
minimission test, all flying was don¢ manually. The basic test conditions
are shown in Table 1. As can be scen, a total of twenty (20) different test

conditions were evaluated.
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