H48 % 12 ) d = T Wk K % % # Vol.48 No. 12
2022 4E 12 A JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Dec. 2022

EMZBEREBESHIRETT E

KA, A, XA
(e Tl R2EAc il TR T E S Sk %, Jbat 100124)

. N TR SOE A RS B XSS E R R S RS T AT TS, BN R R -
VAR R 32 — i AR 2 1] 1) DI P LA B A8 38 AT WL AT 7 A0 R A X S AL Ak TG BE Y 2 48 1 T I G R R S p
TR, FEA W T BRI S HUAGTTEAL B B R B A N A S E. LU Castillo-Benitez 11 Van Aerde FE7 h
B, 3o F A0 T B s S B o B A SR S A T O vk AT R S B ROR IELT T R A T AU
ERE, 5G4 % H 43 iR 2% (mean absolute percentage error, MAPE ) FI°F-J5 #R 1% 7% (root mean squared error,
RMSE ) TP A B T RIOR. 25 5 %W, Xt Castillo-Benitez #5417 35, phy 88— 451 70152 (1 56 B % B 1 MAPE
A3 19. 8% F1 18. 7% , 3 T A MBI (BT it MAPE 433 F [0 10. 0% F1 10. 0% , B8 S A ) e 2 8%
1 0.913 ZE4K>4 0. 9105 XF Van Aerde #AVM 5 , fEL—RIRITHR A% B IR ELAG T MAPE 4351020 16. 4% F116.3% ,
FETHESHIH SIS i MAPE 22314 14. 2% 1 14. 2% K55 S A e 280 0. 732 754 0. 749.

K, sGE TR, SHhTT; BAERISEG T s G ER, SSE e

FESES: U491 X ERFRERS: A TEHS: 0254 —0037(2022)12 - 1298 —09

doi; 10. 11936/ bjutxb2021110029

Methodology of Parameter Calibration for Macroscopic
Traffic Flow Models

SHAO Changgiao,GUO Jie, LIU Xaioming
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Abstract: To improve the coherent whole precision of traffic flow stream models, the methodology of
parameter calibration was studied. The joint-prediction model parameter estimate method was developed
considering the correlation among density-speed, density-volume and speed-volume relationship, and the
optimal functions were constructed in the light of principle of minimum sum of squares of estimation
deviation and the roles of different dependent and independent variables in the traffic flow stream models.
To demonstrate the feasibility and efficiency of joint-prediction model calibration method on the estimate
precision, the Castillo-Benitez’s model and Van Aerde’s model were selected and the field data on the
Beijing 2nd ring were used to calibrate the model parameters. The weighted determination coefficient was
suggested and combined with mean absolute percentage error ( MAPE) and root mean squared error
(RMSE) were used to evaluate the model parameter estimate efficiency. Results show that for the
Castillo-Benitez’s model, the MAPEs of speed and volume calculated from single prediction model are
19.8% and 18.7% , respectively. The values calculated from joint-prediction model are 10.0% and
10. 0% , respectively, and the determination coefficients change from 0.913 to 0.910. For the Van
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Aerde’s model, the MAPEs of density and volume calculated from single prediction model are 16. 4% and

16. 3% , respectively. While the values calculated from joint-prediction model are 114. 2% and 14.2% ,

respectively, and the determination coefficients change from 0. 732 to 0. 749.

Key words:; traffic engineering; parametric estimation; joint-prediction model parameter estimate

method ; traffic flow model; traffic flow theory
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Fig. 1 Plots of field data and estimated value from Castillo-Benitez model
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