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Abstract: The identification of key path chains serves as the foundation for optimizing traffic control strategies.
Based on trajectory data from partial vehicles in a mixed traffic flow environment, this paper proposes a key path
chain identification method that integrates maximum a posteriori estimation with multi-metric fusion. First,
leveraging road network topology and connected vehicle trajectory data, a joint identification model for path set
classification is constructed using maximum a posteriori estimation theory, enabling the recognition of key path
chain sets between different node pairs in the network. On this basis, considering the effects of traffic congestion
hysteresis, path divergence characteristics, and dynamic flow fluctuations, three metrics—path flow aggregation
capacity, path discreteness, and operational impedance—are proposed. A nonlinear key path chain set criticality
evaluation and ranking model is established by integrating these three metrics. Simulation verification is conducted
using road network and traffic survey data from a specific area in Nanchang. The rationality of the identification
results is tested using path traffic transfer intensity, and the sensitivity of the model under different penetration rates
is analyzed, demonstrating the effectiveness of the proposed model.

Keywords: Traffic engineering; Critical path; Complementary structure; Path Association; data mining

Ik T A2 3 P ) O SR B A B A AR R B . IR OGN RE X N TS, o B B AR e . LA
3% 5y 5 e XS, DR B A U0 G B BR AR B S SO T 2R A5 5 MR SR AR B SR T SE 20 N BE 7 B RT3 o

LA W 7E 3 20K G B R AR B 2 SO RIE R EL . DUE XIGE AT R0 1 1 2B AT Bj 4. b B2
RITER 2 MM . B RAERIRE TR ) E PR s, I Apriori S5 iR USSR B AR &, DASCHF IR
HEF U R B R AT Taylor SEPUR 1 — M A5k, il B B A HI MRS Rk fiy BBk B B 24 2218
FAEUR I B e R R AR A 505, AR T R B 3Rk B JB R o« I ST VR M2 s 1) o 4

Yks HER: 2025-12-19
HEWHE: EEEREEIES (51965021), TLPHE HREFH 42 (20252BAC240366) TLPHA MR ER M “ B EHzE” (FE8MATHE (ZHYY)



IR AT R AR
Journal of East China Jiaotong University

P, B2 PRTBLSE A PR R AR U B A B RIS RO, DLESERRY SR ST .

73— RO TN AR S IR N R S SE AR R AR PR R R o Sullivan SEPI5I NN 4% AT SR TR AR
T I AL B BUA B SR AL I R B R B LA AR R SR R AL IETE N U R B BR A B SRALTHAE
UV K- AR g SR RC, PP EEBOS BRI A2 . EAMZTE . I3 QR Bt 71 ) 10073 51 R FH X 4 i
KIK IS AR BRI S TOPSIS B EALBRAR B L, BRI Zhal" 73 503 T 2 DGk S B B 7K AT
RAGTURE G A R IBCAR TR o R 7 AT AR 7R s SR P 2 P B, X DAl $8 3038 U RF AL 18] F) 1 [ 5 45 U2
PR 1 R AR -

Ty 2 BT R BUR UG K 2% 20 8 SCRBEEEAEI) . Chen S50 25 & 75 SR & M 5 XU 7t B 1E
PR MEFIVEIT AR WU S ST SR A DL 9 4 VP £ B TR 26 5 8 B e 8 T R, BT R
BERAE. FHKERE TR FS ., SRR SO R AT IR Scott L5 5K I7 5517 il
T M G TR RO S R BENUAE R R AN 2 7 W AL . SRS PO B IR AR, N Kuhn-
Munkres 5B 52 WX 1 2 BLRU R B BL

LW FEAE RS G L U EAS B B BOR BRI A VEAY, R T S IE I A R IS A RN, M LA
MR FARBE YRR N ] TR S PR E T, R L, DA BRI T 5 — 1R, Tk RSl
RFALE 22 418 b 8] ) 0 [0 T 52 MR RS E s AEROR SO B, DA R 22 2 T A e AR Kt w0 Kt »
KBTS 2R ZE AL AR A S SRR, B RIS B BB T IR 2T R )

XS LRANE, AR — M TR R A5 2 AR ARG A BRARBE IR ik M i X 44 41
HIRBERPLEE, WERKFERREMN TR, JHR KBRS, WEAm” A s ks, BUx
BRIV R, A a IR EE KR Al B MY S BRI E R G B R R s 1T P
PESRBR A AR LR VRO AR B AR G B E AT AL VPO, AR KRR . KRB RS HERFIE . )R iE
W BRI AL R HEAT IR, AT AR BRI IS8 R T U T
1 ANEREREENK
1.1 MEEFRIMEAIEAT

ST A, BT IR AN RN A T G=(N, B) » XA : N AT RS, MM EMAE X H;
E NiHESR, SMNSEPREEEB . NIRRT : DL AN R, H M, J AR G, ) BEAME,
MPPA—Br 44 BT Ui )28, 7@ Lk AR e &, HEMA A k B4Rt . AR RERN:
1, iFHGAHAR
Ay = {o, Softs
Hrp: A EN 0-1 BEFRREEMIHT i 5378 j Z MBI AR .
1.2 BFRHERE MRS RO EIRT
TEACIBI I, B AN IR B A, 5 A B AR A T L TS S e B A AT R .
1 frss

M



IR AT R AR
Journal of East China Jiaotong University

A

E1 EMNEERREE

Fig.1 Schematic diagram of road network route
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Fig. 3 Actual road network diagram
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Fig.4 Road network topology diagram
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Table 1 Traffic flow at the boundary of road network
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Table 2 Path traffic comparison
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Fig.5 Critical path chain diagram
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Table 3 Some path indicators and path criticality data

% SE T h ¢ Id 1% L, Np Mp
RyoRi3R 4 RisRy6 2.857 0.809 0.005 1.239 4 0.878
RpRi3R4RisRi6 3.505 0.777 0.006 1.249 4 0.827

RosRuRis Ry 2.486 0.667 0.006 0.990 3 0.714
RiRisRRis R 2.389 0.702 0.004 1.249 4 0.649
RiR R Ry Ry 1.701 0.697 0.004 1.134 4 0.600
RsoRuRis R 1.624 0.623 0.004 1.016 3 0.585
RosRo7 Rs Ry 0.980 0.649 0.003 0.696 3 0.538
RoRsRy7 Ry 1.304 0.622 0.004 0.696 3 0.529
RiRyRsRs Ry 1.205 0.662 0.004 1.134 4 0.508
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Table 4 Critical path chain sorting comparison results
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Fig. 6 Distribution of relative change rate of path criticality under different permeability
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Fig. 7 Path criticality distribution under different permeability
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