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Surface Taxi Time Prediction of Departing Flight Considering the
Configuration of Runway and Taxiway System
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(1. School of Air Traffic Control, Civil Aviation Flight University of China, Guanghan 618307, China;
2. Guanghan Branch, Civil Aviation Flight University of China, Guanghan 618307, China)

[ Abstract] In order to scientifically assess the operational efficiency of airport surface movements, a departure flight taxi time
prediction method considering runway and taxiway system configurations was proposed. Firstly, the definition of surface taxi time was
provided, and an analysis of the historical operational data at the airport was conducted to identify more accurate factors influencing
surface taxi-out time. Based on the conclusions drawn from correlation analysis, a random forest prediction model for departure flight
surface taxi time was constructed. The method was illustrated using actual operational data from Shijiazhuang Zhengding Airport and
Shenzhen Bao’an Airport, analyzing the characteristics of surface movement time under different runway system configurations. The
results indicate that: Apart from taxi distance, the correlation results of factors influencing surface taxi-out time at airports with different
runway and taxiway system configurations are generally consistent. When considering the same factors, the prediction of surface taxi
time is better for single-runway airports compared to dual-runway airports. Surface taxi time at single-runway airports approaches
unimpeded taxi time, while at dual-runway airports, there is a significant difference from unimpeded taxi time. The research findings
are of significant importance for enhancing airport surface operation efficiency and achieving energy savings and emissions reduction.
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Table 1 Airport surface operation situation analysis
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Fig. 3 Heat map of correlation of factors affecting surface taxi time

F2 HEBITHEEXESTER
Table 2 Results of correlation analysis of surface
taxi-out time
AN ES X X X3 Xy Xs X6 X7
P B IR b
XM B2 /K it

0.79 0.91 0.91 0.39 0.42 0.56 0.41

0.90 0.93 0.96 0.43 0.51 0.37 0.02

ffa] W AT R, Hob, B B A O R A s BA
1) [RYERE B A L0 A 2 % 25 A | [m] I B TR S A A
H(HRARE>0.6) ;WA 0 BB R A [ i B it
Az 2 A HERE A 30 min V-4 A ] (4H
KHRE>0.3) ; TR HZ R AT E (MK R
$<0.3), AJUL, AT B RN R BRI R G A ALY

W75 575 1 A7 s T] 52 BN [ B A S, JH A 32 i
RS E A —EL,
2.2 FEBITHERNEERGE
BENLARMOR —Fh o FHRIBLAR 2 2 ik, B —
ML SRR 70 268, BE AT LU T2 et nl
DA [ U= Tt , At 0% 288 52 e A A i S 119
AR RE o BEAL AR A D S 22 1] 2 5
TCRIKH | BEHLARMRA I 22 76 J5 5 K00 4 b BE AL A
BEHn AR I REA B ER  RIA 15 n AN
R BRI | i J AR 3K 26 DR SRR A R ) - 349

THOURARPUR AR
S| M R B BE AT
R R AT S

FE|2 MM, RAE (1) ~2(8) xt

ML www. stae. com. cn



2025,25(2)

SR A5 25 R R AR GUR L B B U UUBIE 7 1 9 A T N () 50 829

W £R BRI BEAT 0 A, 80 S AR R A A AR i
R FREL

F]I R, T AR AR X A
AR AT O | e R A IS AL

g LRSS I bS 4 €1TE ST S R i1
B A0 ) A S B R

S|S HABGEEE S IR R b
BLAHRR  F I n AR ORE ARG 2R . AR X L5
PEARFEEE n AR A PRSI RY

HE6  FHEAR, ARG X Ll P S T ) -
PAETT DU AR U 2 (1 T 45

SR|T BB AT R 2
B, PEOT R RE

3 EBIaH

3.1 #WRIMH

DI R IE 22 [ bR #L 3 (LT & k< 15 2 AL
) iR =2 EbRpLg (LT FRR e 2 057)
SFFEXT G RS A S AL 3 A0 XU ML S s
BT H R (R A RRAE | 79 25 70 332 17 I AR 2 A ik e 2
M T, B RGN E 4 B

W 4 Frs, IEE VL HUE SN 3 400 m x
45 m, @A 78 MEYUL, FEYIHA 2 KT AT
H3HE | B S0 2 3 400 m x45 m F13 800 m x
60 m, FEE TR R B TIELT , A 199 M
IR
3.2 HIEAIER RN

B IEE ML M 203 i A 46 B S B REAR B
P A MATLAB I+ FEALFT LT, Ik 50
TREEF IR 90 11 Lk X 4, IE e AL LT 2 772

3400 mX45m

(a) IEEHLIA B R G RY

e

T 3400 mx45 g/ HADE ]
— — THRE .

16— [ |34
3600 mX60m

(b) FEHLI7H N RGeH T
Pl 4 FRLRRLTE R DU E LY 0 T R e T ]

Fig. 4 Runway and taxiway system configuration chart of

single runway and double runway airport

AFE AN REE | 5 300 DELIEAE R R4E ; 522601
Gk BCHT 5 197 B R4 | IS 550 s fE
RS SRIE P Bl AT 0 — R Ab B Rl
PLARPRBL I v e S A 80 H 3£ 5UR 100, iF 515 55 i
INEEARFCHBERCN 5., Kt IH— e Ab B A B AR
A BEHLARAAR IR R AT T , o S K TR0 ) 235 SRk A 7
JA— A F], 75 30 F50 0 45 SR ARSE AR TE AL 25 5
=3 FE 5 Pk,

S5 B ARRY B PEAR BR v BE B AR PR TR A 7R £ S5
PR IE R AL TR 22 WL W RS [R) i v 2R 6 ) 780
F14) 5 48 FUT BE 7 T 0 A T IS 1) 9 A T, GE S L
U U BE 37 1 AT B ) SR A5 SR AR 1R 22 £ 60 s
+180 s, £300 s BHERA 73518 70% 90% 98% ,
FH4 45 X7 H 43 1R 22 (mean absolute percentage
error, MAPE) 477122 ( mean square error, MSE) |
YT MR 1R 2Z (root mean squared error, RMSE) 4351k
11.07% 47.92 s.66.42 s; 522 HL37 B W M BF 37 1
AT I ] T 45 SR AE 1R 22 +60 s, 180 s, =300 s
F Y B 38 43 R 57% . 71% . 93% , MAPE . MAE |
RMSE 73524 17.59% 101. 4 s.193.25 s, W&
TR A T S 1) ) S, e 25 s T B 1) 4 113 25 755 i i) DA
TR H S ] S 5 R A% PR 8 A A TR IR R 2 1Y
AW BRI A, JLHIE £60 s Al + 180 s [1)
HERRA TR B RN,

Aok RVRE 9 5 ) PR 2R 2L 860 3 A 7R 9 L 37 L
XU #4760 P ML 3 T 0 A T s R S0 &5 SR A =
L5 PR L B T A Y ) ML 3 3 T S AN B AR
PETEAR, LT $2 19 5% ) PR 38 v AN 7 A 55 A0 OC 19 [
R, HAZIEFM LN AR, FLHLI7 M H R )
T R IR 2 £60 s, 180 s, +300 s MY HERGH
AT T 11% 18% 3% ,MAPE MAE RMSE %
SRR T 3.05% 35.26 5.93.73 s, iFB T 554056
PR 28 2 S ST Y 35S R FRAT
3.3 HFEEEMSH

FRAE EE A R AR R AR X AR AR A 5 i
JE | AN ] A4 R 0 o 5 750 1 B R ) RN RS — R A
ALz P R AIL ARG 1k AT 0 VS i BE 3 1 Vi AT R
(B4R AIE E B B AT 5T, AR A 1 B BR824 A
I E AR R, i 6 R,

AT UL VAT I R R A Y A L (OE E AL
) Yy e A7 ik 18] ) f B AR AR, LRI U B
A | [T ERE B T A 25 2 50 | [R) B B 4 i e 2 A%
HiE 30 min “FIWATE ] 2E BAS | R E B K
ez e JHL T2 B PR B S A TR I LA Y v
S/, LS F 3 132 AT AH BRI A
I, BB ML 37 1 VA B D T T DG B A e e B

¥ Mk . www. stae. com. cn



B R 5 TR

830 Science Technology and Engineering 2025,25(2)
Fx3 FEBITHERNER
Table 3 The prediction result of surface taxi time
i ANl 2 B U 2R/ %
¥ AF ik MAPE/ MAE/ RMSE/
e LR £60 s +180 s £300 s % : ’
EENY X)Xy Ky Xy K5 X X7 70 90 98 11.07 47.92 66. 42
e300 R Xy Xy A3 Ky K5 K Ay 57 71 93 17.59 101. 40 193.25
EEWYG XXy X3 Xy K5 g 68 89 96 14.54 66. 14 99. 52
1000
000 ~ BUSLAH (YA —
~ FME
800 ‘ 0.5
% 700
2 ny | 0.4F
= o
5 600p ] I , M f ml ”‘\ ‘ %
£ 50 | il H e e, e [ Al 1hed o 03F
it R R -
& 400 f ,’\ ke |\’ 1Ly \ﬁ Y A 4 02f
® 3004 | I,l‘“h I |0 A | PRk
‘ prel P E
100 - 0 I:l I:‘ [
0 L L L L L I X] XZ X1 X.‘ XS X(» X7
50 100 150 200 250 300
TRIREA (a) IEENIHIHE E BT
2000 (a) TE A3 THI M A7 B 16 TR0 5 2R 06
3500 ~ FE 05kF
< 3000F < 04l
’% 2500} A
i
200} w
%
1500 0.2
R |’ ‘ | {H
1000 hl ! '|“ 1 i e R ‘Iw\ : I [ 0.1F ’_‘
TV Tt (LSRR TR ALY, RN Rl K LR
SO0 l‘;”-‘ T PRI N TL v 0 I:l ] |—‘ =
07750 100 150 200 250 300 350 400 450 3500 350 % HoL &KX L
FlREA (b) 5 RHIHRFAE EE 547 B
(b) FZNIFBHE AT R L5 R B 6 HEE TR

K5 T BERLARARA 375 181094 T I 18] F0 00 25
Fig. 5 Prediction results of surface taxi time

based on random forest

B] (FUHEAE TC A3 Tt 25 R B IE AT 3R
PRI 2 BB U T B I ) L B BA ) S AL
PN (RN ) S 0 8 1 A Ti) ) e B BRI
FERAMEYTE 30 min 249817 I a] | [ iof Bt Rfig s
A | R I Be i AL A RO | (R INE B S
A RS BAS T AT IR R 5 L 2 S XL T
R T ALI7) BIE 1) 7 1T 5238 UK, 0L 2 A 5 s A T
AR RH EL 2 MR AT S BODUR T8 ML 37 7 1 47 )
[F1) 55 TG BB IR TA] F) 22 S50

4 i

(1) BRIEATHLE] LASN, HA 52 i DX 38 A A [F) B
T 2R G T B L3 5 S 1 AT I TR] A8 A Sk HE P
RECHIR AT I R 15 B A L Y B3 3 1
FYIFIa) R BEAR OG5 XURE AL 748 B A B 37 37 1 1
FrISa) AR

(2) A3 T AL AR AR ) 5 s AU BIE 37 1 98 1 P

Fig. 6 Feature importance analysis chart

] AR | DAE & AL F1 5 L7 9 52 B iz 47 4K
P PR AR IEA T B UE , 0 235 S 45 () i A A E A 114
A —ERRTT,

(3) X FeAS [ 3 18 2R 8 4 B A HL 37 M 0, B
TE AL T A I 1) 8 T T JC B A 1 AT I TR) X
TE AL 77 T8 9 4 5 I (] 45 JC R B9 4 IR 1) 22 5 50K

(4) T — 2D BYRIFFE N HH i k375 T 9 47 I [ 9
DU P 5 W T B A L 42 T SR I 5 D T

£ % x W

[1] Idris R H, Anagnostakis I, Delcaire B, et al. Observations of de-
parture processes at logan airport to support the development of de-
parture planning tools [ J ]. Air Traffic Control Quarterly, 1999,
1999 74.

[2] Lee H B, Malik W, Jung Y C. Taxi-out time prediction for depar-
tures at charlotte airport using machine learning techniques[ C]//
ATAA Aviation Technology, Integration, and Operations Confer-
ence. Washington, D. C. ; ATAA Aviation, 2016 1-24.

[3] Guan L, Zhang Y P, Desai J, et al. Predicting taxi-out time at con-
gested airports with optimization-based support vector regression

method[ J]. Mathematical Problems in Engineering; Theory, Meth-

¥ Mk . www. stae. com. cn



2025,25(2)

SR A5 25 R R AR GUR L B B U UUBIE 7 1 9 A T N () 50

831

ods and Applications, 2018, 2018(4) . 1-11.

W, A FF KNN I SVR ARTEENT it [ )], ve
PSS AR, 2017, 52(5) : 1008-1014.

Feng Xia, Meng Jinshaung. Flight departure time prediction based
on KNN and SVR[J]. Journal of Southwest Jiaotong University,
2017, 52(5) : 1008-1014.

TR, g BT HEBA Ve (Y B 2R A e S [ ]
ZERK M, 2016, 48(5) : 772-780.

Feng Xia, Meng Jinshuang. Prediction of aircraft sliding out time

H SO

based on queuing theory[ J]. Journal of Nanjing University of Aero-
nautics and Astronautics, 2016, 48(5) . 772-780.

XNAkHT, R, R, G FE TS 48 L A B
MR RATE (], BB TR 2 i (SR 5 TARRRR)
2018, 42(2) : 195-200.

Liu Jixin, Yin Minjia, Zhu Xuehua, et al. Research on influencing
factors of departure based on aircraft sliding out time[ J]. Journal of
Wuhan University of Technology ( Transportation Science & Engi-
neering Edition) , 2018, 42(2) : 195-200.

Li N, Jiao Q Y, Zhang L. D, et al. Study on prediction of taxiing
time of departure aircraft[ J]. Transactions of Nanjing University of
Aeronautics and Astronautics, 2020, 37(2) : 232-241.

BOEty, BAEUE. B UEIE AT AL I I () B 5 vk BRI T ]
BERAR S TR, 2021, 21(33) : 14434-14439.

Huang Longyang, Xia Zhenghong. Prediction method of departure
flight estimated taxi-out time and its application[ J]. Science Tech-
nology and Engineering, 2021, 21(33) ; 14434-14439.

HOEUE, B, B USRI A ) % 32 1) AL TR0 A5 A
[J]. BlEfiR S TR, 2022, 22(25) ; 11262-11267.

Xia Zhenghong, Jia Xinlei. Taxi-out time prediction model of de-
parture aircraft based on BP neural network[ J]. Science Techonlo-
gy and Engineering, 2022, 22(25) ; 11262-11267.

[10]

[11]

[12]

[13]

[14]

[15]

Pujet N, Feron E. Modeling an airline operations control center
[J]. Air Traffic Control Quarterly, 2016, 7(4) : 271-289.
S RIHUAHE R R AHAR R [ D], K. b ERAT
K2, 2014.

Hou Wentao. Research on optimization technique of pushback rate
for hub airport [ D ].
China, 2024.

UG, T, WA, 5. TSR IR A R AR A R R T
FEL)]. ERBT RS2 ( AARPBLAR) , 2023, 37(6) : 285-
293.

Li Mingjie, Wang Tao, Miao Rongyu, et al. Research on influen-

Tianjin; Civil Aviation University of

cing factors of departing passenger aggregation in a terminal [ J].
Journal Chongqing Institute of Technology ( Natural Science Edi-
tion) , 2023, 37(6) : 285-293.

PRTEW, EAEnG, ZIEdt. FETHLae S BB U A2 e T
BT [ 1], B OR 5 TR, 2023, 23 (28):
12333-12339.
Chen Kuanming, Wang Chuhao, Xia Zhenghong.

flights’ taxi-out time prediction based on machine learning [ J].

2023, 23 (28):

Departure
Science Technology and Engineering,
12333-12339.

BT, T, kA, S HERETBE AR R SUUATSEL)].
JEEMiEs iR R 2F2440, 2024, 50(7) ; 22182224,

Tang Xiaowei, Ding Ye, Zheng Shengrun, et al. Taxi-in time pre-
diction of arrival flight[ J]. Journal of Beijing University of Aero-
nautics and Astronautics, 2024, 50(7) : 2218-2224.

W PSS IE T BORIR [ D], Ba: matiias ik
K2, 2013.

Yang Lei. Research on optimization techniques of airport surface
operation[ D ]. Nanjing: Nanjing University of Aeronautics and

Astronautics, 2013.

¥ Mk . www. stae. com. cn



