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A Quadratic Method-Based
Algorithm for a Combined Travel Demand Model

Interpolation
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Shanghai 201804, China; 2. School of Transportation Engineering.
Tongji University, Shanghai 201804, China)

Abstract: The combined travel demand model (CTDM)
combines the travel-destination-mode-route choice based on
the random utility theory. This model avoids the limitation of
the conventional sequential four-step procedure, and can be
formulated as a non-linear programming problem. By analyzing
the partial linearization algorithm of CTDM, a quadratic
interpolation method is proposed to obtain the approximated
optimal step size. Comparison of the proposed algorithm with
method of successive averages and bi-section line search
method in the classic Sioux Falls network confirms that the
quadratic interpolation can converge faster and get better

solution than the other two methods.
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Tab.1 Zonal data for the Sioux Falls network

NK D TR TWTE AT N /1 000 5177 I
1 1 55 3.0
2 2 5 2.0
3 4 17 1.5
4 5 38 3.5
5 13 55 1.8
6 14 48 2.0
7 15 58 6.3
8 20 20 3.0

£2 ODMW5E|H(ky)

Tab.2 Attractiveness of O-D pairs (h;;)

0/D 1 2 3 4 5 6 7 8

0 3.2 3.9 4.8 4.0 3.8 50 4.0
0 5.0 7.4 5.6 3.1 6.6 8.7
6.1 0 2.6 6.7 2.8 4.2 4.9
3.8 6.4 0 6.5 5.7 6.2 3.9
4.8 4.8 4.2 0 5.7 2.7 2.0
4.8 5.1 4.1 3.4 0 3.1 4.1
6.0 5.4 5.9 3.6 6.3 0 3.4
1.4 5.6 5.3 57 2.9 4.0 0

© N U A W N =
N W e waw o
w oo v w G ©

F3 /INEER OD MRS S (A y)
Tab.3 Attractiveness of O-D pairs by car (h.;

0/D 1 2 3 4 5 6 7 8

1 0 4.3 6.5 58 3.9 45 7.1 2.5
2 5.5 0 6.2 6.0 5.4 4.6 4.6 4.7
3 3.6 5.9 0 3.2 4.5 4.8 4.3 5.2
4 5.0 2.5 4.4 0 2.1 5.6 4.1 4.5
5 8.2 4.8 4.7 3.2 0 5.0 2.5 6.2
6 6.0 3.1 4.2 4.7 5.2 0 6.1 2.3
7 6.0 6.5 7.9 5.4 55 3.8 0 5.1
8 4.6 4.4 57 4.4 3.3 3.9 5.9 0
Fz4 AT OD RS (heyi)
Tab.4 Attractiveness of O-D pairs by transit (A ;)

0/D 1 2 3 4 5 6 7 8

1 0 6.2 3.8 4.1 7.2 3.5 7.2 5.1
2 4.0 0 5.7 5.4 50 5.4 4.6 4.3
3 4.4 4.2 0 2.1 4.5 4.7 6.5 3.4
4 7.0 2.4 3.6 0 1.7 5.8 5.7 3.2
5 6.0 3.4 3.0 3.2 0 5.4 3.5 5.0
6 4.6 0.9 5.0 7.6 3.8 0 5.3 2.0
7 4.9 6.5 5.2 3.6 7.1 5.4 0 4.4
8 4.2 51 89 2.4 5.0 4.2 54 0
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Fig.3 Convergence rates for three-step-size methods
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