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Abstract: In the period of taxis taking shift, many city dwellers find it hard to get a taxi or even get turned away
in front of vacant ones. Analyzing the spatial and temporal distribution of taxi shift change behavior can im-
prove taxis efficiency, relieve the contradictions of supply and demand of taxi, and facilitate public travelling.
This study establishes space-time sequence of taxi shift behavior and puts forward a method to mine and identi-
fy taxi shift sequence from GPS trajectory. Furthermore, we adopt taxis’ GPS trajectory data in Wuhan to per-
form our method. Based on the identified shift events, we analyze the space-time distribution of taxis’ shift behav-
ior and evaluate parking resource allocation for taxis’ shift change by using intensity and density as indicators.
The results show that: taxis’ shift behavior in Wuhan peaks in period of 1:00 to 4:00 and 16:00 to 17:00 and the
latter peak in the afternoon partially overlaps with evening rush hours, which can introduce the difficulty in tak-
ing a taxi; the parking location for taxis taking shift is relatively uniformly distributed throughout the downtown
of the city except Qingshan District, which is less prosperous than the others; Wuchang District has the strongest
shift intensity and Jianghan District, whose area is the smallest among all the administrative districts, has the great-
est shift density. In addition, considering the regulation issued by Wuhan traffic administration in 2012, which pro-
hibits taxi drivers from taking shift in the evening rush hours, it is revealed that about 6.5% of the drivers have
serious illegal shift behavior.
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Fig. 2 GPS space-time trajectories of taxi shift event

SCHEYEAT AR A, IR 3 B, A 22 AR —
ANSEAEYEAT Ny, SSHEIEAT O A WY N ) | A2
AR, fER 2 A AR — A 2SR BAT AP
SBT3 R T RE 1A 2 i, 58
FEPERIA—E [ 5E , 5 KAl F I 512 BIRES
A5, IR _E RISk JL/NSE, 40 3 (b) s o

2.2 HEEREITAHER

A H s BRI S A 2 R
B RE IR SHEPE B R SHE AT AR SRR
MEZF A 1CHE PE (Parking Event) , 45 2815 4247
R RIS R P RRAE . — > TAE R N 22
BIT R ENE— B2 P51, B 28 7 51 B4 B
SEAZHEAT A A B Can i BE T T R A B R 2 Y Ag 4
BEmF 23 Ay . ACHRBEAT N P A ) — > B BRI
JEI R S B R AR A AR ATy, IR A A
B 23 P AR, AR SO B R 3 12 4 s 23 4 1)
XPACHEHEAT R EA T AR, I % S LA 7 M S 91 ()
TN LA HT o
2.2.1 IAHAE AR 23 78

X H FH 42 22 BB A T o B B 28 P AR, AR SC
LT Fosca " tH FH 42 s 4 HEA T A I 23 T 1C i B 25

[i] 7 14>l A5 el 5 21 M A

Fisf 1]

23 [1)

A g2 Hhgi3
(a) FlsEHBAL . [ IR

ISJ i)

J¥#%1 24 TAS (Temporally Annotated Sequence) , %3 /&
25 [E) 2R POHUR A S AR ) , 2R3 B LI Tra
FAFEFAE PE R AE S B o491, 2R
Tra={(1;,t)={0,,t),(05,t,),-~.(1,,t)}, vlSp<an’ L,<to
Fie TAEJE 338 Tra, 15 202 MR TAER B
MRS T, 4 TS R T

(D2 F5) 1A TAERIA N 2 M5 42554 PE
AR RS, 0AE T-TAS, JE 9K R 2, %R
T=(,a)=l, 1, JCH 1, 1P, a, 2 M3 4 F 1
) ] [ B

(2) (B ¢ A5 % T2 A28 S 80 70 1, G2
5 /2 voskslﬂll,k :lz,k , H la,—a,|<t jf( Tt 8&T
T 3efE 1< 1, L S80I I T e 4 v
Ay b

(3) I 23 Fp SRR« A5 2 3t U 91 S e B
BF 6] 3 B A B 25 % A0 i AR 4, 3R OR O Pant=
@)=l 1, Forh T1=[a,a,,] WKL %
EMN AT T=(a) SR Vool =1, HaeTl
B, BR7 91 5 B CIC L, i24E T~Part o 28 HEPERT
2P HRECHE Patt, , — 3BT 125 PR AR X

I#i] 7 11 HL A, [ 7 21~ 4l

23 [1)

M1 o2 M3
(b) [ RE MR, A [ s P

K3 A 4 S IR T O R I 28 e A

Fig. 3 Space-time sequential pattern of taxi shift



170 ok 7 B R

20174F

HSEATCNE P,
(4) B 2155 o S 3, PR o2 4 ﬁitﬂ%ﬂi

BEREd, B FINES, TV S TP 5 A

KX Patt (Patt, e Pt) VT i (Y 15 25 JF 31 )”'M;-fc

Patt, W3R TR0 (D) FoR .

{T" eJ|T ~Patt}|
|d|

supp(Patt;)= (1)

R supp(Patt))>7 , WIS 25 P 94850 Part, J&

WA S
2.2.2 WG AL IR A PSR
Wz NS R G HALR 23 A L,

45
40
35
30

x 2

5 20
15
10

10.25
10.20

10.10™
10.05

-4 3 2 -1 0 1 2 3 4 5
I‘Eﬂlfr%ﬂﬁ}%/km
(a
10.8
10.7
10.6
10.5

00 05 10
HARHS/h
(©)

1.5 20 25 30

-015+ﬂ+4<

] X
o4%«+ £ Rt

LRI 25 AR A BRIS R BON S s,
%HS’Z%T‘#?I SCPr b S PEERIHLEAR B S

T NACHERS , P 5 ) 25 R A R AR S, 5
WIS T HA & LR, B Ec#
PEmh 2 A B LR AN N 1, SRR E R —2
B o TEFE SRR 2 P8 R SR I 8 A3
P PRI 25 e SAFAE - 10 B B | Ja) B i (] 35 R st
1 23 BRSO R RRAIE 1 23 A An 8] 4 B .

(1) [ FRREES . ASHEPE 23 77 91 (14 7] B B 5 2

Xof IO A FE ML AR AT . — SR 3E , S8 B B i A
FEEIT , W] 4(a) T 7R , 22 HE B B] B E 25 4176 S km
JEEIN, 80% LA - 7E 1 km Y

25
20

15

8 9 10 11 12 13 14

[i] B sk ] /b
(b)
307
10.20
25¢
20} 10.15
10.10 5

10}
10.05

-4 2 0 2 4 6
ZE BB B km
(d)

Fl4 SCHBESEARIF SUAFIE L S R & 4
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Fig. 11 Spatial distribution of serious irregular taxi shift change
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