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Delays are Costly, and the 
Runway is  Constrained
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The Cost of Overloading the Taxi Queue
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The goal of the present study, therefore, is to 
create a low fidelity, easily interpretable 

machine learning model to predict taxi times 
across airfield geometries and use this to feed 

into a taxi time optimization algorithm.



Methodology
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Taxi Times at the Two Study Airports

Dataset July-Sept 2022 IAH June 2022 IAH June 2022 EWR

Average (in min) 17.96 17.39 21.31

Standard Deviation 
(in min) 4.80 4.04 7.11

Sample Size n = 42,385 n = 14,073 n = 9,937
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2Q Derivation

Hourly	Departure	Throughput
≈ 𝑓(

)
Airport,	Meteorological	Conditions,	and	Operation	

Focus



Runway	Processing	Time	(in	minutes)	

≈ 𝑚𝑎𝑥 	0, nDepOut ∗
	 60 ∗ Number	of	Departure	Runways

Hourly	Departure	Throughput −
Taxi	Distance
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2Q Derivation

Hourly	Departure	Throughput
≈ 𝑓(

)
Airport,	Meteorological	Conditions,	and	Operation	

Focus

2Q	Time ≈ Taxi−Out	Time − Runway	Processing	Time
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Calculating the 
Significant Features
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Preprocessing

𝑦 = log(𝑦)
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Original & 2Q Training Data Performance
Estimator

Total Taxi Time 2Q Taxi Time
Tuned Hyperparameters R² RMSE Tuned Hyperparameters R² RMSE

Linear Regressor N/A 0.45 0.40 N/A 0.64 0.67
Elastic Net 
Regressor

alpha = 0.1, l1_ratio = 
0.01 0.39 0.43 alpha = 0.1, l1_ratio = 

0.99 0.38 0.87

K-Neighbors 
Regressor n_neighbors = 31 0.54 0.37 n_neighbors = 21 0.79 0.50

Decision Tree 
Regressor

max_depth = 9, 
max_leaf_nodes = 40 0.58 0.35

max_depth = 7, 
max_leaf_nodes = 40, 

min_samples_split = 62
0.82 0.47

Random Forest 
Regressor

max_depth = 10, 
max_leaf_nodes = 102, 
min_samples_split = 50

0.61 0.34
max_depth = 10, 

max_leaf_nodes = 102, 
min_samples_split = 50

0.83 0.46

Shallow Decision 
Tree Regressor

max_depth = 5, 
max_leaf_nodes = 20 0.54 0.37 max_depth = 5, 

max_leaf_nodes = 40 0.82 0.47

Shallow Random 
Forest Regressor

max_depth = 5, 
max_leaf_nodes = 102, 
min_samples_split = 50

0.55 0.37
max_depth = 5, 

max_leaf_nodes = 102, 
min_samples_split = 50

0.82 0.47



2Q Taxi Time Prediction Performance Results
Estimator IAH – June 2022 EWR – June 2022

R² RMSE R² RMSE
Linear Regressor 0.56 0.74 0.20 0.94

Elastic Net Regressor 0.40 0.92 -0.09 1.10

K-Neighbors Regressor 0.69 0.62 0.22 0.93

Decision Tree Regressor 0.74 0.57 0.16 0.97

Random Forest Regressor 0.75 0.55 0.18 0.95

Shallow Decision Tree 
Regressor 0.74 0.57 0.15 0.98

Shallow Random Forest 
Regressor 0.76 0.54 0.18 0.96



Simple Linear Regression

Linear Regressor on Total Taxi Time Data

Departure_Indicator Distance Angle Sum nArrOut nArrIn
Intercept

0.74 0.47 -0.07 -0.05 0.51

nDepOut nDepIn Temperature Wind Speed Visibility
1.56

0.36 P>0.05 0.14 0.09 -0.09

Estimator Total Taxi Time 2Q Taxi Time
Tuned Hyperparameters R² RMSE Tuned Hyperparameters R² RMSE

Linear Regressor N/A 0.45 0.40 N/A 0.64 0.67
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Simple Linear Regression

Linear Regressor on 2Q Taxi Time Data

Departure_Indicator Distance Angle Sum nArrOut nArrIn
Intercept

0 1.79 -0.16 -0.09 -0.24

nDepOut nDepIn Temperature Wind Speed Visibility
2.38

-4.51 -0.20 -0.43 -0.10 -0.20

Estimator Total Taxi Time 2Q Taxi Time
Tuned Hyperparameters R² RMSE Tuned Hyperparameters R² RMSE

Linear Regressor N/A 0.45 0.40 N/A 0.64 0.67
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Investigating the 2Q Decision Tree Regressor
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Optimization Sensitivity to Cost Function 
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Optimization Sensitivity to Distribution
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Any Questions?
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