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Multi—trend inter—airport OD demand forecasting based on WOA-BP neural

network
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(College of Ciwvil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: Inter—airport OD demand forecasting plays a crucial role in route analysis and sales decision. Based on 2,143 in-

ter—airport OD demand time series from China, this paper proposes a WOA-BP neural network model that inte-
grates the whale optimization algorithm (WOA) with a back—propagation (BP) neural network. Through trend clus-
tering and step size optimization, the model automatically adapts to different sequence trend patterns under a u-
nified training process. The experimental results show that the mean absolute percentage error of the WOA-BP
neural network is reduced by 8.0%, the correlation coefficient is improved by 2.1%, and the mean square error is
reduced by 82.9% compared with the traditional BP neural network. The model shows good robustness and gen-

eralization ability in several typical inter—airport OD demand forecasts, which can significantly improve the pre-

diction efficiency in the airline sales decision—making process and has good application value.
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Tab.1 Classification of time series OD demand between Chinese
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Fig.1 Positive trend of OD demand for Qingdao—Nanning and

Xiamen-Lanzhou routes in January, 2012-2019
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Fig.2 Negative trend of OD demand for Shenzhen—Changsha and
Xiamen—Shenzhen routes in January, 2012-2019
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Fig.3 Volatile trend of OD demand for Hangzhou—-Changsha and
Dalian—Harbin routes in January, 2012-2019
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Fig.5 Shrinking encircling mechanism and spiral updating position
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Fig.7 Correlation coefficients of the BP neural network model
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Fig.8 MSE iteration process of the BP neural network model
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Tab.4 Historical data of OD demand for Shenzhen—Nanjing in
January, 2012-2019

DY JAE A B> Oy JERLEUA
2012 58 635 2016 73 543
2013 65 628 2017 68 523
2014 59 436 2018 128 881
2015 72 728 2019 163 837

2012 AEHEIN T 179.4%.
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Tab.5 Forecasted OD demand for Shenzhen—Nanjing in January,
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Tab.7 Forecasted OD demand for Changzhi-Beijing in January,

2023-2025
Ay JAE A3 B0
2023 2078
2024 1 604
2025 905

2023-2025
A JRE S A
2023 195 654
2024 208 237
2025 243 588

342 fiAHOD &R S 447
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2012 AEARIA—b AT 1T A BRI 9 765 4, % 2019
BT T RS FEE 2 294 4, 38 2012 4F R
176.5%.
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Tab.6 Historical data of OD demand for Changzhi-Beijing in
January, 2012-2019

G JREfS 54 A JEL R
2012 9 765 2016 5053
2013 9734 2017 5053
2014 9 583 2018 2 940
2015 9734 2019 2294
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Tab.8 Historical data of OD demand for Hangzhou—-Xiamen in
January, 2012-2019

Ay JERLEUA A JAE {37 20~
2012 39 800 2016 46 615
2013 44 237 2017 41 562
2014 55 175 2018 72 312
2015 30 880 2019 48 923
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WOA-BP #1258 [ 28 R | 45 51] 2023—2025 4F Fiil i
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Tab.9 Forecasted OD demand for Hangzhou-Xiamen in January,

2023-2025
A JEST B
2023 58 234
2024 49 271
2025 52984
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