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Abstract. To explore the influence of traffic density and signal on individual vehicle travel time in urban road
sections, and to improve the prediction accuracy of urban road travel time, the travel time relation function
composed of free-flow travel time, density delay, and random error was proposed based on a variety of fused
data, including license plate recognition data and traffic signal timing data. Furthermore, the travel time

prediction model considering individual driving habits was developed based on this function. Initially, the
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free-flow travel time function was constructed based on road speed limits and the signal status of downstream
intersections when vehicles entering the road section. Subsequently, the method was proposed to determine
whether vehicles could pass the downstream intersection within the current signal cycle based on a density
threshold. The needed number of signal cycles and the required time for queuing evacuation ahead were
calculated based on the road section density when individual vehicles entering the road section, thus
constructing the density delay function. Next, the difference between the actual travel time of an individual
and the sum of free-flow travel time and density delay was used as the random error term. The probability
distribution of random error term was fitted by using the Gaussian mixture model. Finally, several road
sections in Xuancheng City, Anhui Province were selected as cases to analyze the specific performance of
each part of the travel time function, and to validate the travel time prediction model. The result indicates
that the proposed travel time prediction model has MAPE, MAE, and RMSE of 6%-12%, 5-15, and 13-35
respectively, outperforming other algorithms in terms of accuracy, and proving to be an effective method for
predicting individual travel time on urban roads.
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Fig.1 Free-flow travel time and density delay
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Fig. 6 Distribution of passing status for each case
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time, and average entry density for case 1
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Fig. 9 Schematic diagram of free-flow travel time for case 1
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Tab.3 Model performance ° L %542 A 13.53 16. 39 31,11
g7 MAPE/ % MAE RMSE . AT A 9.16 8.755 21.31
1 9.71 9. 44 23.22 Lii 54 AR 13.76 16. 84 31.49
2 6.3 5.78 13.51 T BB B | (5 AR | B
3 8.29 6.98 16.91 IR, AHIFSE T B8 1 09 455 10 BR 6% 3 2ok ) FH 52 1 22
4 10.04 9.27 18. 86 FRPUIES A e Al 3 A4 1 22 S A 1) %% B B R[]
5 11.24 14.54 34.05 B, AR SC 0 BT AY 5 4 UG IR S R RUAR 45 5
6 9.32 6.52 17. 46 W iR S AR TG BENLIR 20000 A, R AL
A 9.16 8.76 21.31 UFRLEROR, ROHR & 1 2R 103 Bz 1 5 7T 4

2.4 FEBITLE

Lii % TR0 - R T HAR
AT RRE (AT | K 6 B AT R )R] ) 43 St B AT
i (B FME 5 2 R s [R]

T=T +T., (11)

A, T RBEBATIIET ], 5T Dy s A A Y
MR- BT AR, AR B Y B B R 0 AT Ik
B, BEAMB KBRS, T 5 S 55RE,
RS X AT AR 22T 2

X A ASF o 3 HE AR 5 L S0 4 AR
G5 IR 4, FIER AR IRER /N, KT
Fr¥s s B RAR FA, & — A 2800 38 T B B~ A
AT AR R T 7

3 Gig

BRSBTS R I 1) 00 X R 5 ) A
ABRFERE T AU A5 P I R 3l 55 2 il
AE R, BFFE T 3T B B R AT AR I [ A AR
T BRI PR, IRARTE I T B
S AIOLEL, A AR 4T R (8] G 2R R

Ik

M S G AIE AR Y SR R 22 N, AR
HAGBAYERAS T A A MER L, S — Rl A2 T
PN AR AT R ) B VDS AT AT BTk L R I
B RCENIR T A28 KM P, REAS (S A B 4 i A
PRAZ T W 265 P B AT RGE AT B0, RS T E L 1
S IR R RS TR) DT B T S B L e B AT
REHERE, D oG 4 A0 A8 B R Bt ROR S5 AT LA
AT AR A PR A A AT R I [ FU0 (L, 3BT 0
HEBL, WO EIPLE SR A AR, RIS, AR AL
Y R R A EREE o D ST B 4 € AR B R 7 B
AT, PETTEE B ATRCR

S 300k
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