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Tab.1 Results of Intersection Travel Time Detection in Four Traffic Patterns
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Tab. 2 Comparison of Direct Fitting Method and
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AT AT HENAE S
Jri BEE/s PRI /s MERRER/ Y RINAE /s HERRR/ %
Jiks 45.30  41.86 92.4 47. 44 95. 5
HAT 2160 18.41 85.2 22,44 96. 2
A% 23,90 19.94 83.4 26. 61 89.8

M 1. 2 TLLAE B, M T H A
T, AR SCIE T A ASEA ] 051 A% 7Y i B 4 b ) AR A5
GPS #3088 %+ 38 X3 47 i [ 2 47 78 45 A 411
A AERE 92 P A2 ST A7 B T A o B AR L L& SR
A B S B A8 38 15 DL

4 2 iE

ARSCLMERAI GPS BUL B 9 B 580 52 L 32 1
TR TSR (8] U5 A 22 ST SE AT I R i . 1%
TIEAE AT A SO Y 4 Fhom A7 8 Xy SR Al b, X
AT 20T 28 3 B AT 3 28 ) o 5 e L R
FHASEA [ 5 777 32 65 AN [ 388 A5 6T 28 S 3 47 )
) EAT ARG 0 A S B T AR TR 25 GPS Bl

8RR A0 B 52 ST SE A R T A 2R O LD
ORI A 4 GPS Bl BOdls 4T T 58 56 20 B F L
B GRFBWIASCIR 7 ik e A AR I 22 X
FR3E AT I 1]

Z £ X W

[1] Qian Hongbo. Study on Traffic Design and Control
of Unconventional Intersection [ D ]. Shanghai:
Tongji University, 2007 (g 2L 3. JF % B 28 X
Mgl it SR A5 [D]. B [\ T K2, 2007)

[2] Turner SM, Lomax T J, Levinson H S. Measuring
and Estimating Congestion Using Travel Time-
Based Procedures [J]. Journal of the Transporta-
tion Research Board , 1996, 1 564(1). 11-19

[3] Zhang H M. A Link Journey Speed Model for Arte-
rial Traffic [J]. Transportation Research Record :
Journal of the Transportation Research Board .
1999, 1 676(1):109-115

[4] Skabardonis A, Geroliminis N. Real-Time Monito-
ring and Control on Signalized Arterials [J]. Jour-
nal of Intelligent Transportation Systems, 2008,
12(2) . 64-74

[5] Li Qingquan, Li Hanwu, Xie Zhiying, et al. On the
Road Travel Time for Dynamic Route Choice[ J].



A1 BE 1

JE AP 5 A R AR AR B 25 GPS #0300 3 47 38 U1 3@ A7 B ] #8630

141

[6]

7]

(8]

[9]

(10]

[11]

(12]

[13]

[14]

Geomatics and Information Science of Wuhan Uni-
versity, 2006,31(6) :519-522(Z=if 51 , 22103,
AL AR T ) B A AR O R Y B BOAT R I [ Y 40 A
MRl ] RBR #2447 B 22 ). 2006, 31
(6):519-522)

Liu Guangping, Pei Yulong. Study of Calculation
Method of Intersection Delay under Signal Control
[J]. China Journal of Highway and Transport,
2005, 18(1): 104-108 (X)) . 3 F . 5 5 #2 l
AR A AT (T ] hE A AR
2005,18(1):104-108)

Liu Jingnan, Fang Yuan, Guo Chi, et al. Research
Progress in Location Big Data Analysis and Process-
ing[J]. Geomatics and Information Science of Wu-
han University , 2014,39(4):379-385 (X 2/, J7
U7 SRR AE . B 1 43 BT Ak B A R R ().
DK F R - A5 BRHEM . 2014,39(4) :379-385)
Zhao Minyue, Li Xiang. Deriving Average Delay of
Traffic Flow around Intersections from Vehicle
Trajectory Datal J]. Front Earth Sci, 2013, 7(1):
28-33

Tang Luliang. Huang Fangzhen., Zhang Xueyan, et
al. Road Network Change Detection Based on Float-
ing Car Datal[J]. Jouwrnal of Networks, 2012, 7
(7). 1063-1 070

Tang Luliang, Chang Xiaomeng. Li Qingquan, et
al. Public Travel Route Optimization Based on Ant
Colony Opimization Algorithm and Taxi GPS Data
[J1. China Journal of Highway and Transport,
2011, 24(2) :89-95 (R 5% R AR . 20 L et al.
SETWORES  5 M ALA GPS B 19 2 Ak AT B AR
ek, b E A B 2011,24(2) :89-95)

Tang Luliang, Li Qingquan, Chang Xiaomeng, et
al. Modeling of Taxi Drivers’” Experience for Rou-
ting Applications[ J]. Science China Technological
Sciences, 2010, 53(1): 44-51

Wang Zhigiang, Kan Zihan, Huang Fangzhen, et
al. Path Optimization Based on City Intersection
Turning Analysis from Floating Car Datal J]. Ap-
plied Mechanics and Materials, 2014, 577.1 055-
1 060

Li Qingquan, Huang Lian. A Map Matching Algo-
rithm for GPS Tracking Data [ J]. Acta Geodaetica
et Cartographica Sinca, 2010, 39(2): 207-212(Z
B Y. BT GPS Bl HOHE (Y H 8] DT AC B
(). M%:%4%.2010,39(2) :207-212)

Li Qingquan, Hu Bo, Yue Yang. Flowing Car Data
Map-Matching Based on Constrained Shortest Path
Altorithm[ J]. Geomatics and Information Science
of Wuhan University. 2013, 38(7):805-808 (Z= i
SR SR BA. — 3 T 2 TR B AR IR T B

[15]

[16]

[17]

(18]

(19]

[20]

(21]

[22]

[23]

TEHE R D R SR [T, sk R 2 - (5 AR
W,2014,38(7) :805-808)

Zhu Weigang, Li Ning. Travel Time and Intersec-
tion Travel Delay Estimation Models Based on GPS
Data [J]. Journal of Shenyang Jianzhu University
(Natural Science) 2011, 27(1); 52-55CR AN, 2=
T 3T GPS % 138 17 B[] B 38 1 ZE 3R A A5
AILT] Ve B SR 2 4 CH A L2 b0, 2011, 27
(1): 52-55)

Zhang Cunbao, Yang Xiaoguang, Yan Xinping.
Traffic Data Collection System Based on Floating
Cars [J]. Computer and Communications, 2006, 24
(5): 31-34GBRAFGR IR, BT . TIF 3 21
i fE BRERGH )], 388 5iFHAL. 2006,
24(5) . 31-34)

Li Hao, Yao Chen. Vehicle Routing
Based on Floating Car DatalJ]. Journal of South-
west Jiaotong University, 2007, 42 (6). 748-752
(5B W B, 3% 8l 4 8008 70 4 0 A% ) A
B HILT DL 74 B A2 38 R 2 27 4, 2007, 42(6) - 748-
752)

Luo Xia,

Sun Ling, Li Jing. An Approach of Intersection De-
lay Estimate Based on Floating Vehicles[ C]. The
3rd International Conference on Power Electronics
and Intelligent Transportation System, 2010

Rui W. Validation Of An Improved Method To Es-
timate Expressway Travel Time By The Combina-
tion Of Detector And Probe DatalJ]. Journal of the
Eastern Asia Society for Transportation Studies,
2003,5(1):2 003-2 004

Quddus M A, Nnland R B, Ochieng W Y. A High
Accuracy Fuzzy Logic Based Map Matching Algo-
rithm for Road Transport[J]. Jowrnal of Intelli-
gent Transportation Systems, 2006, 10 (3): 103-
115

Shao Chunfu, Xiao Chongzi, Wang Bobin et al.
Speed-density Relation Model of Congested Traffic
Flow Under Minimum Safety Distance Constraint
[J1. Jowrnal of Traffic and Transportation En-
gineering , 2015, 15(1):93-99 (AR 48, 14 42 48, ¥
UM L A dR /)N a2 4 ) I 24 SR 5 28 A R R
FEXRABMT ], 2l iz iy TF# 24, 2015, 15(1)
93-99)

Xiong Yingge, Xu Zhuoli, Liu Haode. Methods of
Intersection Dynamic Subsections Based on Floating
Car Datal J]. Journal of Transport Information
and Safety, 2009,27(151) :38-42(BEYEA 5% HL.AT .
XUSF . B T 1 3 42 030 1 22 X H Y B s A 43 T
B sel s B 5% 4, 2009, 27(151) : 38-42)
Tongji University. DGJ08 96-2001 the Shanghai
Public Security Bureau Traffic Patrol Police Corps.



142 WK ZAR - 7B R 2016 4 1 A

Design Regulations for At-grade Intersections on [S]. . Bl g Mg Mz 4,200

Urban Street in Shanghai[ S]. Shanghai: Shanghai [24] Hu Baoqging. Fuzzy Theory Basis[ M]. Wuhan:
Construction and Management Committee, 2001 ([f] Wuhan University Press, 2004 ;1-2 i 5 . #5060 38
oK, BT 22 Jm 28 8 38 32 % 58 SBL. DGJOS AN M. BB BB R R R, 2004 :1-2)

96-2001 L 765 38 17 38 - 11 52 3L HAL R 5 i AR

Travel Time Detection at Intersections from Taxis’ Trace Data

TANG Luliang' KAN Zihan® HUANG Fangzhen' LI Qingquan'
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Remote Sensing, Wuhan University, Wuhan 430079, China
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Abstract: Intersections are the critical points of urban transportation, acting as bottlenecks and clog
points in urban traffic. The travel time through intersections is highly uncertain and comprises a large
proportion of the overall travel time. Detecting the intersection travel time in different turning direc-
tions could contribute to improved efficiency in urban transportation. Based on low-frequency spatial-
temporal GPS trajectory data, this paper presents a method to detect the intersection travel time. We
analyzed four different travel patterns of vehicles according to the trajectory points through intersec-
tions. An improved point density method was used to determine the range of an intersection with dif-
ferent travel patterns, reasonably and dynamically. A fuzzy regression model was established to detect
intersection travel time accurately. Traffic free flow speed and delays can also be obtained from the
proposed method. Wuhan road network and GPS trajectory data were tested in experiments, and the
results illustrate the effectiveness of the proposed method in detecting intersection travel time.
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