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Figure 3-1. MIT Lincoln Laboratory PRM site at the Memphis International Airport.
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Figure 3-2.

PRM Controller Response Test Facility.
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3.1.2.2.2  Subject Participation Room

In an operational PRM, the PRM displays would be in the TRACON control room, near the
other radar controllers managing traffic in the terminal area. During the simulation, the controllers
were seated in a room containing only the equipment necessary for parallel approach monitoring.
The more sterile environment, though lacking the activity and thus some of the realism of a control
room, ensured that the simulation would not interfere with ongoing TRACON operations. It also
allowed better control of the experiment.

The Subject Participation Room is depicted on the right side of Figure 3-2. An Approach
Control Console was provided for each controller. The Console included the 20-inch SONY display.
As indicated by the arrows shown in Figure 3-2, each controller was provided with a communication
system which was connected to the Audio Tape Playback unit, the Audio Tape Record unit, and the
appropriate pseudopilot.

Figure 3-4 is a photograph of The Subject Participation Room. During testing the lighting
was controlled to simulate the dark environment of an actual TRACON.

The Test Conductor was with the controllers in the Subject Participation Room. The Test
Conductor's responsibility was to ensure that all procedures were properly followed and to record any
significant interactions between the controllers and anomalies in environment or Arrival Push
presentations which may have affected the interpretation of the data collected. The Test Conductor
was able to switch between hearing the controllers, the pseudopilots, and the Audio Tape Playback.

3.1.2.3 The Simulation

The simulation was an audio-visual presentation of approach blunders occurring during
eighteen Arrival Pushes (see Appendix A and B for a list of approach blunders in each Arrival Push).
The audio and visual portions of the simulation were made as realistic as possible within the
constraints of the experiment. The limitations inherent in a simulation are recognized. Simulations
cannot completely replicate the conditions experienced in “real life,” i.e., actual air traffic control
operations.

3.1.2.3.1 The Visual Portion of the Simulation

The density of traffic, type of aircraft represented, altitudes, speeds, and headings, were all
based on actual traffic information from the Memphis tower staff and tapes of actual traffic at
Memphis. Numerous contacts were made with Memphis Air Traffic Control personnel to verify and
supplement these data.

The typical flight path for all but small General Aviation (GA) aircraft was to enter the
display area on the base leg at 190 knots and slow to 170 knots on final at an altitude of 3,000 ft or
4,000 ft, depending on the runway. Small aircraft flew final at 80 or 90 knots. At a point 9 or
10 nmi out, the altitudes for both approach paths became the same and the aircraft followed a 3-deg
glide slope, slowing to 140 knots over the outer marker and on down to 120 knots at the threshold.
Spacing was about 3 nmi along the flight path with aircraft flying simultaneous approaches except
when unusual spacing requirements temporarily precluded it. Heavy aircraft were kept 5 nmi in front
of any following aircraft. All turns were made at a standard rate of 3 deg per second, and
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Table 4-15

Mean ART for “Fast/Slow Type” Approach Blunders, 15-deg Deviation Angle,

Near and Far Range, Calm Flight Path Condition,
Presented by Range and Sensor Update Interval
(3,400-ft Runway Separation)

Sensor_Update Interval 10 s 24 s
Near Range (Mean ART) 2.9 2.0
Far Range (Mean ART) 4.9 3.8

To assess the effect of sensor update interval in the “Fast/Slow Type” approach blunders, two
paired-sample t-tests were performed, one for the approach blunders which occurred at near range
and one for the approach blunders which occurred at far range.

(1)

(2)

“Fast/Slow Type” approach blunder, 15-deg deviation angle, near range, calm flight
path condition, 1.0-s vs 2.4-s sensor update interval:

Results indicate that ¢= 2.30, P = .026 (df = 46). Since the probability is >.001, the
null hypothesis is accepted; i.e., there is no significant difference in mean ART due to
sensor update interval.

“Fast/Slow Type” approach blunder, 15-deg deviation angle, far range, calm flight
path condition, 1.0-s vs 2.4-s sensor update interval:

Results indicate that ¢t = 1.94, P = .058 (df = 49). Since the probability is >.001, the
null hypothesis is accepted; i.e., there is no significant difference in mean ART due to
sensor update interval. However, it should be noted how close the probability came to
reaching the level of significance, indicating a trend toward a significant difference due
to sensor update interval.

In summary, there was no significant difference in the mean ARTs of “Fast/Slow Type”
approach blunders that could be attributed to sensor update interval.

4.1.7 Effect of Controller Experience

The novice group, while radar qualified, had no Monitor Controller experience prior to the
simulation. In the experienced group, the mean level of experience as a Monitor Controller was
approximately 5 years. The range of experience was generally 2 to 5 years. However, three
controllers had longer experience of 7, 11, and 12 years. In Table 4-16, it is seen that the means
indicate that the experienced Monitor Controllers responded approximately 0.9 s later than the
controllers who had no previous monitoring experience.
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Table 4-16

A Comparison of Overall Alert Response Times of
Experienced vs Novice Monitor Controllers

Monitor Controller
Experience Novice Experienced
Number of Controllers 24 26
Number of Responses 572 614
Standard Deviation (s) 1.9 2.2
Mean (s) 2.4 3.3

A t-test for independent samples was performed in order to assess the difference in mean
ART, novice vs experienced controller. Results indicate that ¢ = -7.07, P = .000 (separate variance
estimate procedure, df = 1181.71). This was a between-subject comparison, and the probability
criteria set to indicate significant difference is .05. Since the probability is <.05, the null hypothesis is
rejected; i.e., there is a signi iffe i AR : - ience leve

LICEC 1N MOdN A Que 10 Coniroll ADCIICT

In summary, this effect of controller experience level is very evident when examining
Figure 4-2, which shows the mean ART for experienced vs novice controllers for each of 24
approach blunders. For all but one of the approach blunders, the experienced Monitor Controllers
were slower than the novice Monitor Controllers. These phenomena occurred in response to
simulations regardless of whether the sensor update interval was 1.0 s or 2.4 s.
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Figure 4-2. Mean ART of experienced vs novice Monitor Controllers for each approach blunder

presented at 1.0-s and 2.4-s sensor update interval.
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