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Abstract

In this paper, a high-resolution entropy consistent scheme of the LWR model in traffic flow is pro-
posed. Based on MUSCL-type reconstruction method, a new kind of slope limiter is constructed.
The high-resolution entropy consistent scheme for solving LWR model can be obtained by adding
a slope limiter to the entropy consistent scheme. Applying the newly constructed scheme to the
solution of multiple practical traffic flow problems, the numerical results show that the scheme
can capture shock waves well, and there are no non-physical oscillations in the discontinuous re-
gion and smooth transition in the rarefaction region.
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Figure 1. Results of example 1
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Figure 2. Results of example 2
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Figure 3. Results of example 3
[ 3. B3 MELER

4, BERIE

T AZIER LWR BERTER 2 b n] DL A XU sp a7 R, DAFRAT TR SR — 00 it < 1 e 7 2
(I AR 2% 2Rk — D4 T B A @ LWR B, Jf7E S AR MUSCL AR SRR i 2% I N g A 245 X, 72
BT RMGAEIR LWR BB s 0 HER A A M e THESE R, i A D AT B Ak P 3 3 5%
SR T H A, TEAFHRL T LWR A I8 A BY i A B () (1) HE RS PR B N B 2 (R AR G R, A2 —Fl
BONBAR R ZEERTTHE) R T A i@ A 2SR 1 R B E R AR R, A% U SRR T
SEFLE FE SR T LWR #7572

DOI: 10.12677/aam.2022.116363 3414 IR Esid


https://doi.org/10.12677/aam.2022.116363

I

E&WE

HE K 3R 5 4:(11971075)

SE

(1]
(2]
(3]
(4]

(5]
(6]

(7]
(8]
(9]

[10]
[11]

[12]
[13]

[14]

Lighthill, M.J. and Whitham, G.B. (1955) On Kinematic Waves Il. A Theory of Traffic Flow on Long Crowded Roads.
Proceedings of the Royal Society, Series A: Mathematical and Physical Sciences, 229, 317-345.
https://doi.org/10.1098/rspa.1955.0089

Richards, P.I. (1965) Shock Waves on the Highway. Operations Research, 4, 42-51. https://doi.org/10.1287/opre.4.1.42

Lax, P.D. (1954) Weak Solutions of Non-Linear Hyperbolic Equations and Their Numerical Computations. Commu-
nications on Pure and Applied Mathematics, 7, 159-193. https://doi.org/10.1002/cpa.3160070112

Tadmor, E. (1987) The Numerical Viscosity of Entropy Stable Schemes for Systems of Conservation Laws. |. Mathe-
matics of Computation, 49, 91-103. https://doi.org/10.1090/S0025-5718-1987-0890255-3

Roe, P.L. (2006) Entropy Conservation Schemes for Euler Equations. Talk at HYP 2006, Lyon, France.

Ismail, F. and Roe, P.L. (2009) Affordable, Entropy-Consistent Euler Flux Functions II: Entropy Production at Shocks.
Journal of Computational Physics, 228, 5410-5436. https://doi.org/10.1016/j.jcp.2009.04.021

Liu, Y.Q., Feng, J.H. and Ren, J. (2015) High Resolution, Entropy-Consistent Scheme Using Flux Limiter for Hyper-
bolic Systems of Conservation Laws. Journal of Scientific Computing, 64, 914-937.
https://doi.org/10.1007/s10915-014-9949-3

ATTE. FET-RL 2 R 1) 2% 1 = 2 R AR 254 U 0 [D]: [ 24408 3. P % Kz K2, 2021,

TRTFS, BEW, AR, 5 5T — Pl YA KR ] 28 i BRAR RE A AR O RE I 5 o HE SR AR A k% 2R [J/OL]. T
W3 1-15. http://kns.cnki.net/kcms/detail/11.2011.04.20210825.1243.004.html, 2022-03-15.

FRERAM, eI, SZIER LWR BRI & 5 R AR A B[] KR REF IR (B AR 3EhR), 2013, 33(5): 75-80.
TUEUE, B, FEmERS, 55 AT WENO-Z+E M B fe e g Uk A LWR B AL[I]. FEIbImiE K54k
(E SRR R), 2019, 55(2): 35-40.

Imran, W., Khan, Z.H., Gulliver, T.A., et al. (2021) Macroscopic Traffic Flow Characterization for Stimuli Based on
Driver Reaction. Civil Engineering Journal, 7, 1-13. https://doi.org/10.28991/cej-2021-03091632

Liu, X.D., Osher, S. and Chan, T. (1994) Weighted Essentially Non-Oscillatory Schemes. Journal of Computational
Physics, 115, 200-212. https://doi.org/10.1006/jcph.1994.1187

Toro, E.F. (2009) Riemann Solvers and Numerical Methods for Fluid Dynamics: A Practical Introduction. Springer,
Berlin. https://doi.org/10.1007/b79761

DOI: 10.12677/aam.2022.116363 3415 IR Esid


https://doi.org/10.12677/aam.2022.116363
https://doi.org/10.1098/rspa.1955.0089
https://doi.org/10.1287/opre.4.1.42
https://doi.org/10.1002/cpa.3160070112
https://doi.org/10.1090/S0025-5718-1987-0890255-3
https://doi.org/10.1016/j.jcp.2009.04.021
https://doi.org/10.1007/s10915-014-9949-3
http://kns.cnki.net/kcms/detail/11.2011.O4.20210825.1243.004.html
https://doi.org/10.28991/cej-2021-03091632
https://doi.org/10.1006/jcph.1994.1187
https://doi.org/10.1007/b79761

	求解交通流LWR模型的高分辨率熵相容格式
	摘  要
	关键词
	High-Resolution Entropy Consistent Scheme for the LWR Model of Traffic Flow
	Abstract
	Keywords
	1. 引言
	2. 交通流LWR模型
	2.1. 方程离散
	2.2. 熵相容格式
	2.3. 高分辨率熵相容格式
	2.3.1. 斜率限制器
	2.3.2. 高分辨率熵相容格式


	3. 数值算例
	4. 结束语
	基金项目
	参考文献

