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Motivation for N90 Workshop

• NASA predictive engine developed to support Sustainable Flight National
Partnership Ops 1 (SFNP Ops-1) demo in North TX and Houston area

• SFNP Ops-1 is demonstrating pre-departure TOS reroutes within the
lockout period which require ATC coordination

• Demonstration of use cases that require ATC coordination is constrained
to specific locations agreed upon between NASA/FAA/NATCA

• N90 workshop to explore use cases of predictive engine that don’t
require ATC coordination



3
3

Outline

• N90 TMI analysis

• Estimated Take Off Time (ETOT) accuracy

• Operational use cases:
o Flight plan filing
o Mandatory OFF Time

• Discussion
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TMI Analysis Data Sources: TMI Summary
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TMI Analysis
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TMI Analysis: Count MIT/MINIT Restrictions and Closures
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TMI Analysis: Count MIT/MINIT Restrictions by Facility
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TMI Analysis: Count MIT Restrictions by Facility
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TMI Analysis: Duration MIT/MINIT Restrictions
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TMI Analysis: N90 Duration MIT Restrictions
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MIT/MINIT Lookahead
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ETOT Accuracy Data Sources: Flight Summary
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Scheduling Algorithm
Predicted Runways

Earliest Off Block Time 
(EOBT)

Predicted Unimpeded 
Take Off Time (UTOT)

Predicted Landing Time

Terminal Constraints

Scheduling Groups

Scheduler Input

Estimated Take Off Time 
(ETOT)

Target Landing Time

Scheduler Output

Scheduler output provides prediction of OFF time and delay for departures accounting for: 
combined demand + surface constraints + terminal constraints

Predictive Engine = ML Models + Scheduler
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Earliest Off Block Time (EOBT) Analysis
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Latest Gate Time of Departure (LGTD) Analysis
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Estimated Take Off Time (ETOT) Accuracy Sampled @ OUT
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KLGA Estimated Take Off Time (ETOT) Accuracy vs Delay
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KJFK Estimated Take Off Time (ETOT) Accuracy vs Delay
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KEWR Estimated Take Off Time (ETOT) Accuracy vs Delay
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KLGA Accuracy vs Lookahead



23
23

KJFK Accuracy vs Lookahead
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KEWR Accuracy vs Lookahead
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Pre-departure TOS for Flight Plan Filing
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Shadow Evaluation of TOS Benefits in N90

• Individual benefit to rerouted flight getting OFF the surface
o Predicted OFF Savings = (Predicted taxi time TOS route) - (Predicted taxi time Filed route)
o Example of Predicted OFF Savings: (Predicted TOS taxi 10) - (Predicted Filed taxi 25) = -15

• Individual benefit to rerouted flight getting IN to the destination
o Predicted IN Savings = (Predicted OFF delay savings) + (TOS route additional flight time)
o Example of Predicted IN Savings: (Predicted OFF savings -15) + (Additional flight time 3) = -12

• N90 system-wide benefit to all flights getting OFF the surface
o Predicted System-wide Savings = Total OFF delay savings for all N90 flights
o System-wide savings prediction generated from what-if scheduler and is inclusive of rerouted flight

• Candidate flight definition for shadow evaluation
o Each flights OFF delay savings is sampled at the OUT event
o Candidate flights satisfy the equation: OFF delay savings + Relative Trajectory Cost <= 0
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Mandatory OFF Time
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Backup Slides



32
32

UTOT = Unimpeded Take Off Time, ETOT = Estimated Take Off Time, TCOT = Terminal Controlled Off Time

ETOTUTOT

Scheduler Example with Terminal Constraints
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