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Figure 1. Research Questions
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Hyp OthESlS: The presence of a cognitive assistant will zmprove decision-making performance, and decrease

workload without affecting the situational awareness of a pilot in case of an off-nominalevent with no procedure.

Participants: 6 students, age 18-21,
no flight experience
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Figure 4. FlightGear flight simulator testing environment.
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Ab StraCt: The objective of this research is to develop a cognitive support system to facilitate the human decision

making process for off-nominal events that do not have an established procedure. Certain stages of human information
processing have been targeted by existing automation support for human operators, especially pilots. This support
specializes in data processing, procedure recall, and other steps that display a computational advantage.

Current automation does not, however, work constructively with the operator to facilitate the building of strategies. A
human-centered design approach, focused on the problem-solving steps of decision making, formed the foundation for a
Cognitive Assistant (CA) design. This study tested the CA on a tablet interface during unexpected weather situations in a
flight simulator. The experiment was within-subjects across two trials. Both subjective and objective measures of
performance, situational awareness (SA), and workload showed the efficacy of the Cognitive Assistant system. The results
are expected to facilitate decision making and decrease workload without decreasing situational awareness. Further research
can expand into other types of unexpected events to broaden the system’s scope, assess other aspects of decision making,
and eventually combine with other automation systems to make a more holistic in-flight assistant.
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Figure 3. Experimental procedure in flowchart form.
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Figure 5. Dependent variables and their metrics.
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Figure 9. Options in comparative table form.
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Figure 14. Consolidated abstraction hierarchy
of participant decision-making prior to and
after the task evaluation.
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Build a Plan

Departure Airport

l

Turn Left/Right
Distance 7.3 mi

4qal
120kt
FlightTime: 3.6 min

Heading 188

Aititude Change: 0

Selected Plan: TURN LEFT/RIGHT - DEPARTURE AIRPORT

Fuel Need: 4 gal

Solution: Distance to destination: 7.3 miles
Step 1: Onboard Check
1) Check the distance to the weather zone
2) Check remaining fuel
3) Check speed - heading - altitude level
4) Check the obstacles/hazards
Step 2: Clearance
1) Call ATC for the departure airport availability - Request information
2) Report the event
Step 3: Rerouting
1) Change heading
2) Set speed and altimeter

Build New Plan Modify Plan

TURN LEFT/RIGHT - DEPARTURE AIRPORT

Distance to destination: 7.3 miles  Fuel Need: 4 gal

Step 1: Onboard Check
1) Check the distance to the weather zone

4) Check t
Step 2: Clearance
1) Call ATC for departure airport availabili
2) Request flight information

3) Report the event

Step 3: Rerouting

1) Change heading

2) Set speed and altimeter
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Execution
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Figure 15. a) Workload analyzed with NASA-TLX, b) situational awareness analyzed with SART.
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