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Trajectory data-driven taxi travel characteristics analysis and

spatial-temporal distribution modeling
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Abstract: Based on the global positioning system (GPS) trajectory data of taxis in Beijing and the map
matching function of ArcGIS, appropriate threshold values were selected, a taxi travel information
database was constructed, and the travel characteristics of taxis were analyzed. Firstly, a taxi travel
network was built, and spatial and temporal distribution features of travel trajectories were analyzed using
kernel density and hot spot analysis methods, revealing the changing trend of taxi travel density during peak
hours. Then, considering the impact of land use on taxi travel distribution, a dual-constraint population
weight opportunity model based on land use was established to predict taxi travel distribution. The results
show that the model improves the prediction accuracy of taxi inter—district travel, with the root mean

square error reduced from 4.54 trips to 4.41 trips, and the similarity between the predicted results and
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actual data improved from 0.961 to 0.970. The average relative error in the number of trips decreased from
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Fig.1 Schematic diagram of taxi travel
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Fig. 2 Characteristics of distribution of taxi travel behavior indicators

WHCR 10,94 W o VAT B AR ] LU 1R 2 i
I3 o AT IRBUA 3~4 WA il 28 1 T B de b,
BRI R 10K Z 5, I 2 0k Tl 5 e i
g, WA MATUUERE BN XN AT R E, H
AT o

i b EBATIE R i, A R 5 R K
BN TR 43 AR R A, T FH 35 A 2R ok B0 A U A
AT LR R BT A A BER A A o AT s I AN
155 B2 5} ()RR AF 5 0 5 A AH 0L, T FH R R B

IRy Br A5 A AT O AL AT LR AT 4
FRE P I RS R

2 A AT o0 A A AR X

K ArcGIS Xk 55 18 #% M 2F 17 D IE , 23 1l
L 18 (7:00~9:00) Fl #5504 (17: 00~19:00) Y
R R o A ] e G v 0 Y A3 ]
R = 2 5 ) ) DX I A TR, W 3 T

i 3(a) (b) mTAT, Jb 5T 7 4 v 0 1



(T % k)

% 56 %

- 2110 - TH KRR F
T WL (X
WX
/ J “l|'
’// r W ,:""‘ ‘ W“"’}“’ s
_ VAR RN A
| - ot t‘r‘ WA X b
—- fisrllx, ;; ?ﬂi
,;1./. - ! b( ’L"\ﬁ $ E
L. e = ,
\\\‘i,'é. E&X f‘:"- U ),
(b) B

B3 REMsEHBERTSH
Fig.3 Trajectory distribution of taxis during morning
and evening rush hours
7 X F 2 p T IR LA B 0 SR
w1 DY T A . AL AR R R R IR
R % T T P AR R R A T T &
SCIHE W i 0 L U Y B R AR R — B,
P CBD | [ 5 2 3 X B 3 000 I 4 22 1 oAt 3
DX o B g e 0 H AH A 1 AT B A R O X
AR B T PO AT L D e
T RO F) B8 2 A R A L e A T
PAVCIC I Bt AH 4 A7 kR 12 a5 SR Al AT
WM. T GPS Bl BE iR 2 WA iR
VAR EDSNEERSE L SN SR 5 DU A il
TR . I oM AR AT R B RO P ]
DAAT 21 RH 7 9 00 i, A2 B8 1 al LA Ok B4
S b7 A A — AR - 38 T gt TR
Ak AL 5 vy it T 8 ) 0 e S | A
PE B IA 1 A TR AR R 0, HARE N
B8 102 A0 35 o 1 i A AR 15 00 A 8 R 24 0 B A
WA Ao L B8 BT A A SR T 2 A % ek AR LAY
A PR FE Al o TN 0 ) %5 5 Deen 0
13 d, .,
Denﬁz{n(l(r))} (2)
Xi=1,2, -, n WA R d, R0 05 B A
Z IR BEES /N T A AR R AR s S B A
E S
FT T8 Y A% R B, i B A — A Al
0 B AL AT o AT

DA R ZE 69 OD A5 B 8 FE k17 i fH 4 A7
A DI M7 o IS A BT 2 % i 4R op i B —
AN 8K Getis—Ord Gi* 8831, 18 2 = 1543 Fl p
(B o 33X PR B FH 455 B A0 DB 2 5 T L 4 2 {1 i
(RPEEZ M58 25 M BEALYE ) o IE{H R R,
HFERE A . Getis—Ord G R g H7 th=X (3)
(4)(5) 5 o

n 0
g w;x; — X E Wy
j=1 j=1

G = (3)

(4)

(5)

A xR ER AR s w, WA ER A jZ
(] 1) 25 (] A 5 2 L BE R Y B G = 1957
LUELS DO RE SR A (2 . [P AY R s
BAREE . R 1NN EAS MG 5 p B 5 2 15
I3 Z A5 AR o
x1 FREFEGFpENMBINXE
Table 1 Relationship between different confidence

level critical p—values and z—scores

o Pl AR/
<—1.658>+1.65 <0.10 90
<—1.965>+1.96 <0.05 95
<—2.588>+2.58 <0.01 99

BT ArcGIS W% % B AT 4, R AT
& B AR B ODfF B, M adb i 9 A 25
H R A5 A% %% B D BG% /INA B AT . i
P50 v W AT A 0T A AR R A R . Firp R
s E AR T B gt R R AL
3 AR EAE BE R 90 %6 A1 95 % By #R

1 4 (a) (b) AT, R 5 0 10 A 4 1 47 %%
JEE S5 R ) SR T s XIS, AT B s e Y
BT o R WA TE B A O X R AR Y
FEAE , DTS B0 O ISR A A A2 AT K
AR I 1 = b ) 1 S5 AT 2R, R B I DX R
IR 55 iz 152 it FH b Py AT %88 R A g A o A0 G
R, bt B AT A7 AE B B % R 40 5 7
G, RKIor TAER LA R e o X, B 0



% 8

I AL, F ST R IRF) 69 AL AT AR AR S AT B B R 5 A AR

< 2111 -

- y 4 Al..r v ‘..-

T

Pawomee
[

(b R s %
TR

Wi

QE T ik
L-H"ﬁ ;3

!C‘S

(c)7 00~8: 00
HAT RS

(d)8 00~9 00

(TR

Fig. 4 Taxi traffic density and hotspots in Beijing on September 25, 2019
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Fig. 6 Validity test and error analysis of opportunity
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Fig.7 Generation and attraction of taxis in each

administrative region of Beijing
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