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Prediction method of OD travel time based on driver’s route choice preference

SUN Jian'*, ZHANG Ying'*, ZHANG Chun’

(1. State Key Laboratory of Ocean Engineering, Shanghai Jiaotong University, Shanghai 200240, China;
2. Transportation Research Center, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: Based on about three million data of more than 3 000 floating cars in Shenzhen City of
Guangzhou Province, geographic information system (GIS) technology was used as main tool,
the representative Futian and Luohu Districts were used as study areas, and the expansion radii of
different OD pairs were determined. Map matching was processed by using the unique number of
floating car, the OD path and travel time of floating car were obtained according to the
determined study area and expansion radius. The driver’s temporal and spatial preferences during
route choice were determined, and the OD travel time prediction method based on the route choice
preference was established. Using the mean absolute percentage error (MAPE), the root mean
square relative error (RMSRE), and the maximum relative error (MRE) as indicators, the travel
time prediction methods based on the shortest route, the fastest route and the preference route
were compared. Comparison result indicates that compared to the prediction method based on the
shortest route, the values of MAPE, RMSRE, and MRE of proposed method decrease by
66.51%, 61.24%, and 61. 47% respectively, compared to the prediction method based on the
fastest route, the values of MAPE, RMSRE, and MRE of proposed method decrease by
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63.64%, 59.70%, and 58. 99% respectively, so the prediction precision of OD travel time is

significantly improved by using the prediction method of OD travel time based on driver’s route

choice preference. 3 tabs, 8 figs, 21 refs.

Key words: prediction method of OD travel time; route choice preference; GIS; map matching;

floating car data
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Fig. 1 Map matching result
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Fig. 3 Statistical results of floating car numbers

1.3 OD BE5{TREMBERIATE

F RPN A GPS 1R 22 5 LB i AL . X DL 4R 2
2AHAREMEE L O 5HMH D MER,
I W E GE Y kR Ry R RIE A,
AR AR50 E AR A ) R S B B BRI
R 5 KNS NG Y& A SR AU E e S ER A |
WA IZ E R Gz L 3 ., Wk
AW 2 NIFsh G s Al kS 3
M B9 R 2 A3 BN A S i AR IR TR &
4 E OD,

ST AT B B, B A BL AT RRAE 9 OD
Xof 18 3 A1 30 TR B T AR S a3l i B OD 1] B 2k B i
AR T 438 B (200 ~ 6200 16 OD ¥ 242, L)



146 X @ E

I ¥ 2016

x>

5 min Jy B0 B B . 42 K AL 288 AN B L 3 U BB
B A il e /B RN AS /) OD 7 g2 F A 22
AT [E] 1 289 07 2 R A o7
d =0/t @)

Ko WA EWRAT RN B AR UE2E ¢ N A %
AT AR I [ 1y 24 1A

Y77 2 ZBOT RS R WK 4, a7 JR OD Ja] 7
REEBIY SV Y ARG LT L A AT R
6] 09 12 07 25 R AR /N 2 0. 217 L 26 B OD [A]
BB 5 N ENY R,

0.35F

S

%

S
T

W ZRH

0.20 1 1 1 J
2 3 4 5 6

OD ¥ & ¥ 12/%

B4 3072 RBOT R AR

Fig. 4 Calculation results of mean square coefficients of variance

W iEy EERE, AT E R LT OD
PRI AR B T R A s . X TR s s b i
75 V0 FE R AEAR H X5 %) DX B X TR] 58 K AR SC R
A H X5 20 X R S OD S5 IELC 5 3E F BT ff o
HIY AR A5 3 R 5 H B P R L O
e A D SR E KDY SN O v A aw RGeS KB Y
AT G DEIE 75 3 ir A 1R T E & OD K.
M H % 5 Y b ™ J 3 Bl P DG 50 A I [ 22
AR IZ AL Z OD [H 4T RE B[R] . 40 24> DL
T WS OD B 4 B Bl 5 1E 8 i
ZR OD, FAR 4 1% P i 8] 22 75 21 2 3 #E OD [i]
M AT R B ]
2 BRERRAEREREFSH

FIHEEDI T 2013 42 10 H 13 H N 3 000 44
T8l 4530 300 T3 20 A s #EAT BR AR I BRI 47 A3 B . AR
Tt 6 2 I 9 X 30 DI Bl 4 e — i 5 HEAT UL IE , 42
RAEZ OD SRS 315 A58 8 4k, geital Al
TR E] R 934 s ARUEZE N 592 s, B — KW
0:00~24:000LL1hNEERDN 24 DBEE, 2
TR NI B 1~24, 0D 47 FE 0 B 7E 24 A~ i By
AT UL 5. FTLLE L B[R] — OD Z [8] . 47 F i
] A AR R R 8l HRAT W) 0 P i s D 4R 1

3500
3000
2500

=2 2000 -

FEBY /s

1500

AT

S

OD

1000

T

500 -

0 8 16 24
KB B

5 OD F7R R ] 4 A
Fig. 5 Distribution of OD travel time

1o UEE 9 ) i O o U W AN ] A I ) %o 25 Bk N AT R A
TERR S

L4558 OD A7 7 B[] 75000 24 {1 28 0 N & W
o 7 B AR I SR PR B AR AT I BN Ry e A I AR B
PR AR LY i Bt 8] 2Z f S OD F5000 B fR) . AR
TF B 22508 o AR SO AR B HEAT IR . AR R T B
TR T AR A% OD R34 55 BR 42k & B B i AT
RO ] 5 PR A2 . 5 B ArcGIS 10 B4 45 XF
IR S B A2 R B tR i AR S B AR 5SS B
AR LSS R 2 2. AT LA H L 28 3 AU fe bR
FEARAT B0 LAY = T B R B AR AR S VA
o B2 5 e R AR AT 3R BB 2N F 20 %, i
A B KTF 80% 1 L AL 292 30 %, A M . A
WELAR TG IS Y WU BK AR R 3R 18 OD AT R
i 178

£2 BEESLH

Tab. 2 Routes coincidence percentages %
B SRkt e 2 m A 14.4
Bd e 12 -
5 SEhR AR A L BIR T 800 30. 4
SRR A 16.8
R — :
5 PR AR T A IR T 8026 31.1

DA B A ok 2 Bt N 2 o 3 % B A R R i
F S AR G B PR AR 9 N B 2 A T 4% S L B i
FrARDL - FF R HE T 52 P A2 | o A B A 15 Fe DR A2 o
FEGE AN OL AR ILER 3. W LR
X 8 Sl 2 T B A i s R R AR L T
B AR A GIE B RN S I B S R AR T8
SRR ) o 5 300 5 3 2 i AR G B L R B e v B
EAVSUS NG T SUE 27 T FR N o S oRE (X ) SR ¥ ]
FEor IEARDLT - A2 BN X 52 7% s DU AR A o8 42
IR Lt 2 3 BOS BT R 5 A AR B PR A
T, PRI S 5 05 1% GE B BE #EAT 48 IE » (i L B AF &
BN LPREREAT N



% 2 Fh

B, R T B RAFAR R B R YT 69 OD AT42 8 18 Rl 7 & 147

®3 BRIETER

Tab.3 Operation conditions of roads
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