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Tab.1 Coefficients of link travel time functions and the equilibrium flows on links

% Bt 10 C, VLt % Bt tl C, L it

MEl 2 R3 s ME2 3
1 10 800 1073.4 923.0 1 026.7 11 6 700 188.3 267.8 205.3
2 13 1 000 726.6 877.0 773.3 12 21 1 200 0.0 0.0 0.0
3 12 700 188.3 267.8 205.3 13 8 1 100 11959 1172.6 1211.7
4 11 1 500 1411.7 13322 13947 14 10 900 942 .4 974.9 956.4
5 10 900 10734 923.0 1 026.7 15 14 900 11959 12343 1211.7
6 16 1 200 0.0 0.0 0.0 16 10 900 1261.8 1190.8 1232.0
7 11 1 000 188.3 3290.5 205.3 17 5 1 600 430.4 849.6 504.4
8 9 700 726.6 815.3 773.3 18 12 1 300 765.4 384.7 707.3
9 10 600 0.0 61.7 0.0 19 18 800 942.4 974.9 956.4
10 13 1 600 188.3 267.8 205.3
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Tab.2 Observed and calculated flows on observable links with respect to different scenarios

- B B i L (1 B B R0 TR
TR ¢
5 7 13 5 7 13
1 900 300 1 200 1 073.42 188.34 1 195.89
2 900 140 1 200 923.02 329.51 1172.60

3 900 300 1 300 1 026,67 205.29 1211.69
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Model and Algorithm of OD Demand Estimation with Given Traffic
Generation Quantities at Origins and Partial Observed Link Flows

He Shengxue
(School of Management, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract:To deal with the situation with given traffic demand generated from origins and partial observed link
flows, a bi-level programming model of estimation of the OD demand is proposed. The upper level was designed
to minimize the difference between the assigned link flows and the observed link flows. To properly describe the
route choosing behaviors of travelers, the user equilibrium traffic assignment model was adopted in the lower
level model. A proper algorithm was designed for the upper level model by embedding an approximate Frank-—
Wolfe algorithm into the augmented Lagrange multiplier algorithm. To obtain the joint solution of the bi-level
model, the algorithm of lower level model with given OD demands should be called repeatedly to obtain the as-
signed link flow. The numerical example verified the effectiveness and efficiency of the new model and algo-
rithm. The research result not only extends the application setting of the existing theory of estimation of OD de-
mands, but also provides new ideas and methods to formulate and analyze the related problems.

Key words: traffic assignment; estimation of OD demand; bi—level programming; user equilibrium



