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Research on the layout and route optimization of airport shuttle bus stations
based on passenger travel demand data

HE Jia, ZHAO Xiaoqi

(Beijing Key Laboratory of Traffic Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract : This study analyzed actual passenger travel demand based on city bus and subway card swipe data to provide
data support for airport bus station selection and route optimization. First, travel demand centers were identified by
analyzing card swipe data, and the K-medoids clustering algorithm was used to cluster city-wide travel demands. The
resulting travel demand centers, along with major transportation hubs such as railway stations, were selected as shuttle
bus stations to provide passengers with convenient transfer services. Second, optimal routes between stations were
generated using network analysis and route optimization algorithms to improve the service coverage and operational
efficiency of the airport shuttle. Finally, recommended routes were refined through manual adjustments of the optimal
routes. A comparative analysis of route evaluation results revealed that the optimal airport shuttle routes significantly
reduced the total walking distance of passengers. This study optimized airport bus station layout and route planning based
on actual travel demand, providing scientific support for improving airport transfer services.
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Fig.3 Fan-shaped clustering of passenger departure demand centers

ML TR ZRACM , 15 HAR A il s B BE BB . 4O SR FH AT BT ST 1) B4 3 Wt ke B 4 i ) 5K

T % SRR & AT
22 BEMUBIRSAREN

SHARUE R R £ B BE 08 L SC K W S PR A8 3 IS B, AR SCE Sl i python B4 P Y OSMnx JE, A
OpenStreetMap (OSM) -5 IN#k 75t B &R T2 Wik JE Bl 100 km 38 [l P A9 58 3% 5 AT (647 42 A9 [ 0 4R
o2 A A i DA PRI R SR A T ORI, T AR SR O A S AR R A 2 R ]

AT B, R, 2

OSM $ A 2l 25 SRR , B DR 17 ST A 65 0 1) 552 B AT A 4



farfde, 2 - B TR B Hh AT /SR B 1AL L o mi A JR 5 AR AL AT 5

(RIS 1 e R FEE A AR 2% 6 ) 3l 0 BC A 10 20 B T R, AR SR T 1 B B SR 2R 19 77 5, 26 T MR
S R AR IR AT B R TR U A, BE— P AT L AR i i, A SCUANL I
2R YA TR B B M Dy A B b RIS, O 7 AR 5 P A L b2 g DA 2 4% DX L3 47 B9 R 55
R BT T —E AR,

HAReR BN A (3) i

minz Ed(Tz,Si,j> s (3)

i=1 j=1

Ao, VAR B BB (AR SO 5 2R BK) 5 n, ARRER i SR bRl B s S, AR 1 Jr ik b
SR bR d( Ty, S, ) AR T2 ARubRE I i S, ; A 19 rh B Je AR R

AFRAFBEMNT « B R/ Dl RUOR 20 AR 2 A A0 S P ol s, ORI i 2 2 8 ) 81 i Y P AT
PRI OR (A5 (4) Bz ) s HOUOR ORI B 290, 4 45 2 B O A 7 B B B AN 5 3 B9 L, LA DA 7 e
F)FSAR B & R . FEASSC, Z R AE N 100 km, I BE RS E LR 575 T8 1 kG 4 BE A S % 1T B0
AR s i A B RN (AN (5) B ) s e i AR RO 20, BRI S 2R BB 5 4%, DA 523 e O PR IIE
B AR A Sl R e 55 DX (n = (6) B )

niBZ,ViZ{l’...’N}’ (4)
id(si,j,Si'jﬂ) <L, ,Yi=1{1,- N}, (s)
Z{ni =M, (6)
i, L, RELRBERIATE B ; M ARAFAT 50 B

23 HEEEMNESKREER

AL A A TRl B AR, B S 3T 26 19X P A i e TR 11 % O B 0 R B | P LG RSl T A TR IR 2k
PEATC . TERT— 900 19 23 TR A BTl A ph T S P Ry i, 5 At ol ) P S 2 B
H I AN R] R ke i SR FA T IS5 T 68 R b 42 5 2k I 2Bl iR 5512 X Bl 2 . Fl bk, B s e
ARG R L T IR 22 AT R A8 T2 Wikl o (o FIARAD 53045 il a2 [R] 9 o ol B AR I 5, DA A 2 17 5 3
(R BE A [ | A I S B AR AR BRI AL 3R AR

FERG R B R B AR A sl R R 25 25 B, R python HY ) OSMunx J4E K 3 4 B 5 1) 52 e 1 % D)
2R R I R B DR UL B S A ERR R b BEJS SR T Dijkstra 50578 R 48 K] PS80 T A7 1 00 22 1]
M) B B, ABS AR BEVE AR, 3 — i R B O 1 B 2 4 o v g X ol ) B AR 340 Sy e i A T P 8 sl
BN 22 R T R R R 25 . ELAACHE | SR P 5o B AR A1 4 A5 R EUR T 1 s 1) e e B AR B i PR B 28 1 B
R P B8 L ST S W5 i 1 ) S PR S 3 I 2 R 3k — P R R P ) A T R A1) 3 )0 I R R SRR T2 st T
R, NG AR S TR AL T OGBS

TEAE B ER B AR R b 0 B0 O B AP M W IR B8 AR . D00 R AR C B Rl g B R R A S
FEWE AR — B Y B BRI )k A B B e/ N — A B AP AR . WIIR I E T, DL T2 bl
TSR R LS B R Y R 479 i, VR B R IR . BEJS , OO BT /Y s B B A R U5 ) 2 A
1% Fp L P A R | IR B e/ N il PR AR I S 2 U5 18], A A = (7) P

N, =ISnEilI/1d(NC,s) (7)

Ao, N RT3l s FORKVINGE 8 U Fon RT3 6 5 N, R Ml d(N, ,s) R 411
T RN 7] 3l w2 (R AP

TERR BT — vl s 5 H 2l Sibric o Ui I IASI L BB current _nodeN, 2 4 Hif 4 5E (19 3
M, ERZGE R, BRI IR, T )k A B AR A AL A NS SRR AL I A R Y



K #

WY o Fe 8t )l s AR 2 i e/ IME R BE B AR AL B B DR AL 1 1 B Z S S i Ja O e 2 ) AR A 4
A IR . BAREE IR 1 R,
1 VR RREE
Table 1 Initial-route-generating algorithm
Yl e RS
Hi A : station_points, G, T2_lat, T2_lon
it route
1M T2 lat, T2_lon ZRHX T2 (#6375 5 T2 node
2% T4k 5 (station_name, lon, lat) :
T H T 1) % 19 A5 station_node
3 FEEA AL, THF T2 node #] station_node 1954 ##4% distance
4 A A O BE AT BRI ¢
L. 44R4E visited= | | F route=[ ]
2.6 N I E S T2 node
3.EE BT s AR ) .
a X TR AU A a THE N N, B2 R AR R
b 6 A i AR X IV 3 25, closest_station
c. ¥4 closest_station Ml A route
d Iz AR S E iR
e. BT N_A closest_station Ff 7 &
5. 5w S bl T 51
6. [RAFLE R4 Hh SC i

2.4 BEEH|
Tt PRIk R e, R S PRg A s ), 45 B wl 5 R 25 5% an sl 4 B

REM O O
e | i
I Fengba
Tiantongyusn §.
ok o &S
BCIA
ASERLE
Olymmic Park
o
Lo
Hujisleu Gingnian Rd,
a
Gucheng e
Boijing W5
Railmay O shilihe
gy Station
Bei jing Seuth
Rl lway
Station
18 Line 1
Bl 28 Line2
B 385 Lines
R 2
Qacaidion K B 48 Lined
L 5% LineS
B 58 Lines
KA
BDIA

K4 HLE ERIG AR E

Fig.4 Initial-route planning map for the airport shuttle bus
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