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Abstract

In this paper, the taxi assignment problem in the airport is studied based on queue theory. Firstly,
we consider all the corresponding factors of decision-making of taxi-driver and the mechanics of
this problem in a whole, and give one mathematical model for the drivers based on queue theory,
as well as the strategies under different conditions. Secondly, we give some optimization for the
taxi assignment system in the airport based on the model mentioned above, and establish one
model named multi-point single-assignment system. Compare with the data from Pudong Airport,
our model is relatively feasible and useful.
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Table 1. The symbols
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Figure 1. Decision system diagram
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Figure 2. Service desk diagram
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Table 2. The data of relevant parameter

2. EXRESHEE

24 HUfE (R fr)
B R AR A u 0.66 Ji/km
HAH 2 2 A AT s v 35km/h
PR R 203 .
AR R, 3.6 J/km
AR E[4] 35%
BRI IR BT B 4 M AR A 186.9 ##i/h
SIS TR PR YR R, 168.29 ji/km
FRRS T O ERS S 47.61km
BTN E) BT bR SR 187.5 #i/h

TiAh, RIEMRERIBIRR, MR, —RIPAH 25%0 Bk 7 2ol AL BT,
PR AR SR 2R 0L 2015~2018 4F-25 43 IR 2 A it B vk SA3 B AR LS 2015~2018 4FA [A] H 47 Bz i (1]
Ry 2 3R A HH AL 22 O N B8 R 2 3 T

Table 3. Number of passagers in Shanghai Pudong International Airport per month from 2015 to 2018
3. LIEHRNE 20152018 FA[E A B EBAR EHTREH

T G20

At \%\,ﬁ\%\\ 2015 2016 2017 2018
1 751.3350694 905.3368056 1007.867882 1010.818229
2 832.7482702 909.3611111 946.425000 1011.500000
3 870.0521647 928.3456597 996.9659722 1092.432986
4 874.3524081 946.0493056 988.7621528 1103.781424
5 876.859445 935.6090278 1004.238021 1068.331944
6 827.3371669 938.2003472 982.4967014 1083.433681
7 938.6124202 1045.614236 1088.052257 1133.036285
8 1015.183214 1079.139757 1091.601736 1153.70816
9 879.8367613 966.0607639 1007.045139 1043.68316
10 904.7989699 980.8020833 1048.741493 1099.388194
11 821.4338779 894.5414931 978.9607639 1002.738715
12 841.1434611 929.6918403 1011.835417 1045.4685765

4.2.2. EiBTHEFRYT L B ERINERTS RA0FIL
AR I R — P A S ) AL R AL SRR, R AR B PO i A A R DR R A TR B 7%
R
P, — P, =T x271.19+242.446. (22)
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SR FRATTAT LI N 2015~2018 FEAN [) H A7 B A7 g ] P e 2 3fe Al HE FH 22 10 N B0qh 0 LR AN TR H o
AL 8] B e 2 e Ak R AR 2 NB n, T mIL AT LB I 21 “ B 2500 o O A8 N, BT DARAT]
AFLUE AN CEIE ny FEY P, - P EUGSME 0 B, N IR, AL H LA F HLEE A
MR, BT RN
ML E ol 200 A WS OB TR AN, AR E B B AT AR AR B EM
W, MEPARINCE “EEM” MRS IGFER, AP0EE A 7%, Bk MER, Mk B
T Wk 4 P rfET R € AARN “EF0” WHE, X “EF0” FOHEMNEBRBNERT Y
AWl FHER, WEHETE B, R EEERE. k2, WEFETEA, BT “BEL” SH5EE.

x271.19+242.446. (23)

Table 4. Circle value of storage tank of cars every month

F4. EREFRERIRFE

Hiy I e Hiy i e
—H 1475.17 tAH 1687.89
—H 1485.08 VAVE! 1741.80
=H 1560.45 LA 1563.99
UyE| 1570.54 +H 1619.02
HH 1559.34 +—A 1484.14
N H 1537.84 +=H 1536.50

4.2.3. REMBXREROEBENRE SIBMITEM

ML — B 73 BT A5 B W DSR 0 — A8 e A —GRbr, T — et Rl — 2R a5 21,
X BB ATREAT R AR S R 3R MR AR TE o BATTRIUBURAE 20 BT [ 5 1R A TR ok A1 5% B8] 3R AR AR A
BAFTTRIT

1) FEASCEHAN PR R BRI UL, > GHRr AT el

2) HIF LA R SR 25 & R A A S5 Ak, i AFRATT 2 R AR R sl Jm 7 %% A Rl P
A7 % B A Py AT 22, SHUT% ABIITE B AEZE.

3) HETTR A BT B AN LS, JRRES T RERAREOE MRS AR S b, A5 BRI X %
BAR SN IBUR R HL,  HE SR XHZ AR bR A fR R o

IR B A T RAR R EAR T . E e, W S B AR RO, BN
PRATAEAE AR 45 5 P

Table 5. Initial value of index

= 5. BIRIAR(E

e HUAE (HAD)
TIHREE, 35%
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R R 203 Jt

WA EE R O PR ES S 47.61 km
RAEFE 0.66 JG/km
FeEHBNALL n 1000 A

— J R 150 BT S ) 25 T 2R 187.5 #fii/h
EERETNY 800

BRI T AR R, 168.29 Ji/km
A S AT O v 35 km/h

A B R, 3.6 JG/km
IR R VAN B DN R - ) 186.9 #fi/h

PARES B s o, iR B as B 20%)5 , 85 m] AL £k SRR Y 73 il 15 2 R, AR BN i Ja BT 5
A BRI, THEARITTR A BITRE B AEK AN D) L
(Pi=F5)-Pi=F,

L= : 24
P_P (24)

Hop, PUNRFYGE A FEFNE, P OB B O R R
R % ABOTSR B AN 22E) L 552 UL A AZ S0 20%1 kL, 53175 % A B57% B A
TR EE Bl e FIBUR R 5 .
L

= 0%

(25)

Bt MATLAB, RS2 R A BITSR B FEX A BRI IEUR R E Iy N 0.985. £ 6 2TFR A
7% B RN AR R N BUR R

Table 6. Sensitivity coefficient of profit of plan A to various factors compared
with plan B

6. FR ABAGREBFEAMNZIMERNHRRY

HE HURRH
Ty -0.435
TEEE, 0.629
SEHc s R 0.629
T4 ) T -1.146
REAEFE u 0.098
BEATHER S 1.517
o B Ry 0.985
LRI (AR R, -0.711

MR LG H M RLELE “E M7 PR S A T R, R ZE S A RIS 2R R, B, 2Rl AR
T A BITE B INANEAE D, FIHLERTTR B MR AUEAR. HBEATRURR S, wRE E
w BEABULEE Ry PRI R, S EFESR o Mim, R A BITE B IRIERBR, FLERE A
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Figure 3. Two points taxi queuing system
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Figure 4. Multi points taxi queuing system
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Table 8. Data of cost model calculation process
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Figure 5. Multi points taxi queuing system

E 5 ZRBERFERALBFEANRSRGTEE

Figure 6. Taxi driving range
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