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Abstract

It is a prerequisite to solve the congestion problem to analyze the congestion evolution mechan-
ism in the entrance and exit area of parking facilities. In order to accurately analyze the conges-
tion evolution mechanism in the entrance and exit area of parking facilities at the meso-micro
scale, in this paper, a spatially robust autoregressive model suitable for meso-microscopic traffic
flow analysis is established on the basis of principal component analysis and partial least square
method, based on the complex network theory, the congestion propagation analysis method and
the identification method of key congestion nodes are proposed. Finally, taking the main road
access area of parking facilities in the affiliated hospital of West District of Yangzhou as an exam-
ple to verify and analyze. The results show that the congestion of a space unit has the greatest in-
fluence on the transfer of its adjacent space units, and the transfer effect decreases sharply with
the increase of the number of adjacent units, and the influence of adjacent units within the 4th or-
der accounts for more than 90% of the total effect. The access point at the entrance and exit is the
initial position of congestion. The congestion effect spreads successively from the exit and exit to
the upstream and inner lanes and gradually decays, and the lateral propagation effect decays
faster, so that the affected area of congestion is mainly distributed in the outermost lane. With the
increase of traffic flow and entry rate, the number of critical congestion nodes increased to vary-
ing degrees, and the distribution of critical congestion nodes followed the trend of diffusion from
the entrance and exit point of parking lot to the upstream road, and from the outside lane to the
inside lane. The analysis results of this paper can provide theoretical guidance for alleviating traf-
fic congestion in the entrance and exit area of parking facilities, and find the most effective man-
agement measures for the management department, which has important theoretical research
significance and practical application value.
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Figure 1. Speed distribution characteristics of road sections
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Figure 2. Road section area division
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Figure 3. Spatial unit state distribution
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Figure 5. Directed weighted network graph of entrance and exit area

E 5. BAOXEHI BRI E

b) _FiFIX 35

HHN T B9 5% 2 1) B ALK AT T A 2 Gl 1] 6 s, Bl X% 2 1) B 6 2 ] A LA T A e
BB ) A% 3 LI R R AE B B AR BalpfLs . IEITh AT LA Y, AT 4538 1 B[] foo 2 B R )
T ST 90% A L, TERGX — BRI 2R 40E | R4 ISR LR, R s EE
SRR EEAE 2 CEEERON RN BRIE 2 B ROT R B AR T E 60% /A4, XA
AP A5 2 40 000 T 0 I BAA T Dy 3 350 e 2 0 o H IO, DR b ) 210 4 1) R 2 ) P A EL R I 85K
B8 3 AWM EERANGE, 22N ER G0 R LU A T4 OB AT N I R 5 R,
38 3 (A B TT R B R e S MR R B NI 1) BE A A FE I TE 50% /e 4

Figure 6. Directed weighted network graph of upstream region

Bl 6. LiXimaIAamEmi g E

ERERTIR, MGEWIEUERT, JIEME RN AL 2 N DN R XI5, R AR R SE R X
s RLPEIX AL IR RN b, AR A R B DO, L DO AL R AR LR AR, AR5 I 5L

DOI: 10.12677/0jtt.2022.113014 149 BB EEFW/ N


https://doi.org/10.12677/ojtt.2022.113014

NCE S

b, B . WEEIE G HORE, AAS RN RN R DX o O3 X 3L X3, AT T OB o
ECIZHRHETE, TR ) T 0RO ok EU O T e, K UER I PR 150 A 78 208 L i A 478 R0 S 9 B PR

4.3. RBIHET IHA

N D T AR R R SRR R AE R B E S B R AN MR R, A
R T B BOR BN 1500 peu/h. 2000 pew/h. 2500 peu/h IS ZEBENZEHN 15%. 20%. 25%0T 4%
PRI CEEAT S B (N 2 FoR), B4R, BREBOREMB N R 5T B B IEHR R R, HHRKE
TR NN, GBSO B R M S N N S BB, R MO 2R [ ) AR SE
B . DA EE T T A SRS BOREA 1500 pew/h N5 45 TN 2R (38 4 o) S B KR 4 T
AT % BRI N E] 2000 peu/h (JEIHZHEINE 2500 peu/h B )il 35 157 42 3N 6 1A 386 0 i 51 K [#9 9%
S B A I, XU B BN BRI OB R A P B e B B N A BT R

Table 2. Key nodes of congestion propagation
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15% 95. 96 97
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86. 87. 88. 89. 90. 91. 92. 93. 94. 95. 96. 97. 54. 55. 56. 57.
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25% 58, 59. 60. 61. 62
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° 61. 62
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93. 94. 95. 96. 97. 47, 48. 49. 50. 51. 52, 53. 54. 55. 56. 57.
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