35865 HoW N B ox E OB Vol.35 No.9
2018 49 H Journal of Highway and Transportation Research and Development Sep. 2018

doi: 10.3969/]. issn. 1002 —0268. 2018. 09. 011

ETHSTEMETEER
BEWMBRRAFEEAR

FHF, BRE’
(L LigigsioRer sddiskieele, i 2013065 2. LR TR S HI2ABe, LW 200093)

WRE: A TRGHATHOARRFZE, KHILE @ LS A I W &4 T 60 2 4 9542 B P M7 BB R
MM SR EHT, EAFMBBEMRETHBE, FRMZEHEL Lo iTRE R LA R 230 E EHFIE,
EAL AR G AR R AT S AR Rk, B IR — B B A BB BAT AR B IR AE S B BRI R BB R e - B AT A2 B 1) B 5
T AW Hvh, B ALBEREHERRF . AMEIPEM, HBEMORE b THREEMBITREGX S
FX, BAUARETHETHE2 B REBESHRERNRGATLE X R AN E, AT EATA B #4175 K
AoOLEMFH SN, REEINETELAKT T HREATEN R TR EEA, L&A HERNLF L L
W) 4 69 3 Z 4 94 A2 R P P AR AR Ak AT AR BT B) T e AR A X H E O ZN R E MR RRFR AL F 8
Dijkstra 2 436 128 Fo ik o GBI R AT AI RN, 2 diAT 4 8 16 64 1 2 70 %“F’@Uﬂ AT LB T P AT £ 45 5%
12 ik BT 2] EALAR I PR — AT AL O ) B 4T F 4 42 s P R 09 SR IR ), AR B 22 P 45 P 4 R AT AR B 19 7T S5 AR A 9%
B F 10 64 Dijkstra ok Tillig L h R 7T 8842, AAME T AL #&E&H%%Té@ﬁiiﬁ%ﬁaﬁéi@%rﬂ%ﬁ, P S
1R AR AT R AR
KEE: UGB IAR; ATARRT R T TR RSN, BARER K, ML SRR
hESHEE: U491.2 SCHERARIRAD: A XEHE: 1002 -0268 (2018) 09 -0071 —07

Study on Single Vehicle Routing Algorithm Based on Dynamic Travel Time Reliability
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Abstract: In order to improve the routing efficiency of traveler, the routing problem of single vehicle under
the condition of random dynamic road network is studied from micro level. Road section is a vehicle routing
unit, the travel time on it has obvious dynamic change characteristics under random dynamic road network
condition. If using the traditional shortest path algorithm to solve routing problem and using the instantaneous
section travel time as the section weight value cannot reflect the influence of dynamic change of section travel
time, the result of vehicle routing may be misjudged easily. In order to solve this problem, a new method is
created. According to the division mode of vehicle running status in the theory of gather-disperse wave, first,
the relative position relationship between the target vehicle and the tail of the queue in the signal conversion
time on downstream section is analyzed, and the road travel time is predicted by states randomly and
dynamically. Then, a calculation model about section travel time reliability under acceptable level is

established. Finally, 2 algorithms for single vehicle routing problem using the travel time reliability as the key
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control variable are set: one is a 3-stage routing model, the other is a weight dissimilated Dijkstra routing

algorithm for single and complex road networks respectively. Through case analysis and comparison, it is

found that (1) when the traveler is facing a simple network, the vehicle routing using travel time reliability

can correct the misjudgment that is only according to the single travel time; (2) the dissimilated Dijkstra

algorithm, which uses travel time reliability as the section weight value in the complex network, can quickly

find the most reliable path. The two algorithms can effectively solve the single vehicle routing problem in

random dynamic network environment. The research is the further development of routing problem.

Key words: traffic engineering; travel time reliability; travel time prediction by state; routing algorithm

stochastic dynamic road network
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Tab.3 Forecasted travel time of each section

BIAT R 18] /s

n n m
0OA AB BD oc cD
1 1 1 27 78 42 67 88
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9 1 1 27 68 42 56 88
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Tab.8 Path and path reliability enumeration

e R B BT EE BEAR AT HEE
1 OABD 0. 85 x0. 62 x0. 56 0.30
2 OABED 0.85 x0.62 x0.71 x0.95 0.36
3 OABCED  0.85 x0.62 x0.88 x0.5 x0.95 0.22
4 OAED 0. 85 x0.55 x0.95 0.45
5 OAEBD 0.85 x0.55 x0.71 x0. 56 0.19
6 OACED 0.85x0.9 x0.5x0.95 0.36
7 OACBD 0. 85 x0.9 x0. 88 x0.56 0.38
8 OACBED  0.85 x0.9 x0.88 x0.71 x0.95 0.45
9 OCED 0.76 x0.5 x0.95 0.36
10 OCEBD 0.76 x0.5 x0.71 x0.56 0.15
11 OCEABD  0.76 x0.62 x0.55 x0.5 x0.56 0.07
12 OCBD 0.76 x0. 88 x0.56 0.37
13 OCBED 0.76 x0. 88 x0.71 x0.95 0.45
14 OCABD 0.76 x0.9 x0. 62 x0.56 0.24
15 OCAED 0.76 x0.9 x0.55 x0.95 0.36
16 OCAEBD  0.76 x0.9 x0.55 x0.71 x0. 56 0.15
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