




*Fielded CTOP configuration
15-minute/manual
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SSystem performance – total ground delay (hours)

The three methods performed similarly in terms of ground delay. 

Method Average SD Median

60-min 46.40 3.42 47.80

15-min 43.32 7.84 46.97

FBA 46.56 0.88 46.78
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Research Questions

Manual vs. FBA

• Are either or both of these methods feasible?

• How do they compare in terms of system performance? 

• How do they compare in terms of human performance? 

• Are there different user strategies associated with different methods?

• What are the benefits and limitations of using different methods?
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Experimental design

1. 60-minute/manual

2. 15-minute/manual

3. FBA 
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System performance 

Human performance 

Strategies

Benefits and limitations

Capacity setting methods

• Part-task Human in the Loop simulation
• Single factor design

Data collection



Scenario characteristics

Scenario:
• Newark arrivals
• Heaviest flows from the west and south
• West gate is limited to 12 flights/hour

Trajectory Option Sets: (TOS)
• Pre-departure reroutes
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Tools

• MACS: The Multi-Aircraft Control System (MACS) 
• nCTOP: CTOP emulation software

1. Fielded CTOP configuration
2. Enhanced nCTOP configuration
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