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Abstract: Mountain city trunk line undertakes the main traffic volume of the city, which has the characteristics
of large differences in traffic flow characteristics and uneven traffic distribution, creating new requirements for
traffic control. In order to improve the traffic efficiency of urban trunk line, this paper takes the mountain city
trunk line system as the research object and establishes the optimization method of coordinated control of moun-
tain city trunk line based on swarm algorithm. At the level of coordinated control, a coordinated control method
for tracing the source of congestion based on the minimum delay in the sub area is established. At the single
point control level, the optimal control based on hierarchical feedback is built up. Finally, the coordinated con-
trol scheme is generated by combining the regulation rate at the coordination level and the single point level.
The example verification shows that for the trunk multi—Lane merging system, the average delay and average
parking times of swarm optimization algorithm scene are reduced by 22.06% and 28.42% respectively compared

with the uncontrolled scene. Compared with the current control scheme scenario, the average delay, average
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parking times and average travel time of trunk multi —lane merging system have been reduced by 23.04%,

24.08% and 19.38% respectively. It can be proved that the swarm optimization algorithm has a good control ef-

fect on the multi-lane merging system of trunk lines in mountainous cities.

Key words: mountain city; urban trunk line; SWARM optimization algorithm; coordinated control
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Tab.l1 Empirical study on regional road grade

Road name Road grade

Shanghai—Chongqing freeway Free way
The inner ring expressway Expressway
Airport road Expressway

Hongjin street Arterial road

Renhe street Arterial road
Jinyu street Arterial road
Taishan street Arterial road
Jintong road Arterial road
Jiagong zone 1st road Secondary trunk road
Tianlong road Branch road
Taihu west road Branch road
Minxin road Branch road

Huimin road Branch road
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Tab.2 Regulation rate of control sub area II

Point Control sub area I
Position 2 3 4 5
S;(k)/(weh/h) - - 3675 -
ri(k)/(weh/h) 300 180 1 070 -
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Tab.3 Regulation rate of control sub area III

Point Control sub area [ll
6 7 8
Position
A B C
S;(k)/(weh/h) - - - _ _
ry(k)/(weh/h) - 1 020 175 965 -
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Tab.4 System traffic operation evaluation results

Control scheme

Evaluating indicator

Average delay/s Average number of stops/freq

Control sub area |

Control sub area Il

Control sub area IIl

Trunk multi-lane merging system

Uncontrolled 113.68 6.29

Current control scheme 105.73 5.73
Swarm optimization algorithm control 95.09 4.68
Uncontrolled 104.27 4.67

Current control scheme 96.32 4.18
Swarm optimization algorithm control 54.07 2.20
Uncontrolled 143.21 5.46

Current control scheme 150.4 5.82
Swarm optimization algorithm control 112.62 3.73
Uncontrolled 369.19 16.22

Current control scheme 358.40 15.73
Swarm optimization algorithm control 287.75 11.61
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Tab.5 Evaluation results of trunk traffic operation

Evaluating indicator

Control scheme

Average delay/s Average number of stops/freq Average travel time/s

Control sub area Il

Control sub area Ill

Trunk multi-lane

merging system

Current control scheme 104.82 4.86 300.58
Swarm optimization algorithm control 74.48 3.74 270.33
Current control scheme 191.97 7.78 309.01
Swarm optimization algorithm control 145.40 5.84 222.60
Current control scheme 297.37 12.83 632.59
Swarm optimization algorithm control 227.78 9.74 509.97
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