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ESTIMATION OF MULTICLASS ORIGIN-DESTINATION MATRICES
USING GENETIC ALGORITHM#*

By Pairoj RAOTHANACHONKUN*#*, Kazushi SANO***, and Shoji MATSUMOTO****

1. Introduction

An origin-destination (O-D) is an essential of transportation planning and traffic operation. Traditionally, estimation
of O-D matrix is derived from interview, roadside surveys or forecasting from transportation planning model.
However, it is rather difficult, costly and labor intensive to obtain a large set of data. Estimation of O-D matrix from
link traffic counts is more attractive and took a growing interest since it is relatively inexpensive to obtain the data.
This method, therefore, has been paid attention for more than two decades and several works have been proposed to
use link traffic counts for O-D matrix estimation e.g, Cascetta®.

Most of existing methods applied the concept of passenger car equivalent unit (PCU) by converting a mixture of
vehicles or multiclass into PCU. The amount of other vehicle types, particularly truck type sometimes is significant
and necessary for transportation planning, particularly, urban goods movement characteristics and appraising the
policy. It, therefore, is better to estimate multiclass O-D matrices using the useful information from multiclass link
traffic counts and historical O-D matrices. Recently, there is a small amount of works estimated the multiclass O-D
matrices such as Wong et al.?.

The O-D matrix estimated from link traffic counts is difficult to obtain the global solution since it is the nature of
the bilevel programming problem. A genetic algorithm (GA), a kind of heuristics search technique, is possible to
reach the global solution. This study, therefore, focuses on the multiclass O-D matrices estimation which includes a
set of truck and passenger car on a general network using the GA. Then, the performances of the proposed model are
illustrated on totally 32 (or 4x4x2) cases consisting of a set of proportion of trucks 4 cases, a set of an initial O-D
matrices 4 cases and a set of target O-D matrices 2 cases. This study also compares the results with the method
proposed by Baek et al.” on mentioned 32 cases. The organizations of this study, therefore, are as follow. Chapter 2
describes the model concept. Chapter 3 illustrates the results and discussions. Chapter 4 concludes the study.

2. Model Formulation

(1) Traffic Assignment Formulation

A fundamental relationship between a set of link flows and an O-D matrix can be described by using the linear
relationship shown as Equation (1). Additionally, a link usage probability is also employed following multinomial
Jogit model. In this study, a traffic assignment illustrated by Yang et al? is adopted. It is performed based on
logit-based stochastic user equilibrium (SUE) (see more details in Yang et al. ). '
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where y.' isalink flow of vehicle type 2 on link a.
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X,, is an O-D element pair od of vehicle type in.

Daoq isalink usage probability of an O-D element pair od of vehicle type m on link a.

To avoid path enumeration following the logit-based, there are many existing algorithms compute the link usage
probability such as Akamatsu® and Bell®. This study, however, adopts the second methodology from Bell® to
calculate it.

Toint and Wynter” illustrated the affect of various kinds of the travel time functions. They also suggested using the
travel time function that should be monotonic increasing. This study, therefore, adopts the usual BPR function since
its characteristics follows the recommendations by Toint and Wynter”. Moreover, the speeds of all vehicle types tend
to travel at the same speed during congestion. The congestion affect, then, is considered to ensure that the travel time
of both passenger car and truck are nearly the same at congestion condition as Equation (4) since the speed of both
vehicle types should be equal or nearly the same. On the other hand, Back et al.® did not consider the behavior of

speed during congestion in their model. The related formulations are illustrated as follow:
4
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where C, denotes a capacity of link g in PCU
nmk denotes a PCU of truck
£ %" denote a travel time of truck and passenger car, respectively.
7 denotes a real travel time of passenger car considered the affect of congestion or the

volume/capacity ratio (y,/C,)

@,y » W, - denote a coefficient value of truck and passenger car, respectively.

truci

The coefficient value of e, Weer a0 Mk are 0.15, 0.43 and 2.0, respectively since the speed of truck is assumed
to be the lowest speed. This study, then, performs a method of successive averages (MSA) described by Sheffi®
following logit-based SUE of multiclass traffic. Conversely, Baek et al® perform a small modification of the
Frank-Wolf algorithm. However, both concepts are difficult to guarantee the uniqueness of the solution for all cases
because the link travel time functions are asymmetric. This study, then, makes use of a sensitivity analysis based on
the MSA to calculate a set of link flows of both passenger car and truck on the Sioux Falls network and others. Each
network was assigned the different sets of initial link flows for all links including random value, constant value and
from the all-or-nothing concept. Moreover, this study employed a set of different step size as 1/n, 3/n and 5/n. Finally,
the results of all cases converged to nearly the same value. It, therefore, is possible to apply the MSA to multiclass
traffic assignment following logit-based SUE.

The multiclass traffic assignment procedures are briefly illustrated as follow. Firstly, the free flow travel times of
both vehicle types are performed to calculate the link usage probability. Then, the link flows are computed from
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Equation (1). The travel times of both vehicle types are updated by using the value from Equation (2) and (4) for next
iteration. Finally, the procedure following the MSA is continuously performed till it satisfies the criterion.

(2) O-D Matrices Estimation Formulation

There are many algorithms to estimate O-D matrices such as entropy maximization, least square, Bayesian, and
others. This study, however, adopts the simple form of generalized least squares method to estimate O-D matrices
since this method provides well-known statistical properties. Both information consisting of the observed link flows
and the initial O-D matrices, therefore, are used to evaluate the objective function or Equation (6) to obtain the
multiclass O-D matrices. The objective function and related formulations for O-D estimation are as follow:

. moomy 1 m
Min. Z (xij)=52(ya ) +f A E(xod od (6)
acA od&x,;,,J
subject to
- E(p,’,’fodx,’,’;)=0, acA D
odEnyy,
x, z0, od€En,, ®)

where f reflects the reliability of the initial O-D matrices.
y. is the observed link flows from link traffic counts of vehicle type m on link a

X, isthe initial O-D element pair od of vehicle type m.

(3) Solution Algorithm Based on the GA

There are some researches that perform the GA to estimate static O-D matrices such as Yin”. This mentioned
research applied PCU concept to obtain one O-D matrices. Baek et al.® developed the model to estimate multiclass
O-D matrices including passenger car and truck types. However, their methodology has some limitation when the
O-D elements in the same origin fluctuate too much. It may not reach the satisfied result. This study, therefore,
develops the GA to estimated multiclass O-D matrices using all available information. Both information consisting of
the observed link flows and the initial multiclass O-D matrices are performed in the model to obtain the stable O-D
matrices. The procedures of multiclass O-D matrices estimation based on the GA are depicted in Figure 1 and
illustrated as follow:

Step 0. Initialize GA parameters. Set the GA parameters consisting of a mutation ratio (7,4.), a maximum iteration
(rmaxy,,), a number of population (pop) or a set of chromosome containing the potential solutions of the multiclass
O-D matrices, a variation of initial O-D (g, 0.00 < g4, < 1.00). Then, set counter for the whole procedure, n = 1.

Step 1. Generate a set of initial random chromosome (c) of multiclass O-D matrices within a specific range

(1-q,,)sul < (1+4g,, ). Michalewicz" illustrated the result of their experiments of random floating point which

provided faster, more consistent and higher precision than binary coding. This study, therefore, generates a set of
random floating point. Additionally, the whole elements of one chromosome where n=1, are set to be one to use the
exactly value of the initial O-D matrices.

Step 2. Calculate a set of multiclass O-D matrices by using multiplication of the set of initial O-D and initial
random chromosome.

Step 3. Calculate a multiclass SUE link flows for each chromosome by performing the MSA.

Step 4. Calculate a set of fitness value from Equation (6).

Step 5. Sort the set of fitness value in order of ascent. Keep the best fitness value in the separate variable because it
is used for searching and selecting the lowest fitness value later.
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Figure 1: Solution algorithm based on the GA

Step 6. Perform the crossover operator by alternating the lower 50% of total population and using arithmetic

crossover as Equation (9).
mc2 _ mycl m,cl m,cl+l .
Xod =Xog FTUX — X ®
where cl is a set of chromosome 1, 2.,.. .,(pop/2)

cl+1 is a set of chromosome 2, 3,...,(pop/2)+1
c2 is a set of chromosome (pop/2)+1, (pop/2)+2,. .., pop
u is a random value following uniform distribution range (0,1)

Step 7. Perform the mutation operator by a random choice with probability m,,.. Generate a new random number,
followed uniform distribution range (0, 1), as step 1 in case it is less than 71,,.. A new set of chromosome, therefore, is
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created for the next iteration.

Step 8. Perform a fine tuning if the iteration is equal to 80% of the maximum iteration. Reduce the deviation
parameter (Gq.) by setting (new qu,) = 0.15(0ld g4,). Additionally, select a new initial O-D set which has the lowest
fitness value among the past 80% of total iterations. Then, generate the new chromosomes set as same as step 1.

Step 9. Check the convergence. If the iteration # is equal to the max;.,, then stop GA process and obtain the optimal
solution by searchihg the lowest fitness value among all iterations kept in sep,,.. Else increase n by 1 or set n = n+1
and return to Step 2. '

The main differences of the GA proposed by Baek et al” and this study comprises of random generation and
mutation. Baek et al.? proposed to generate a set of potential solution of O-D matrices using the aggregate value of
each origin. On the other hand, this study makes use of the value of each O-D element directly. In addition, the
formulation to use the mutation process of both model are different.

This study also implements to run the GA several times to employ the average value because the results from the
GA quite fluctuate. On the other hand, Baek ef al. 3 used the result from the GA calculated only one time. Therefore,
the average value of O-D matrices is computed as follows:

1 r
X = D (10)
r £
where r is a number of running the GA.

(4) Statistical Test
The performance of the model is demonstrated by using the relative mean absolute error (MAE) based on lida et
al™. The MAE is performed to compare the estimated and target O-D matrices as follows:

2 : m
xod - xod
odSng,

——x100 1

z: m
xod

0d€n,,
m,+

- where x,;” isatarget O-D element pair od of vehicle typem.

MAE(%) =

To illustrate the performances of the concept in Equation (10), this study makes use of both Avg.? and Avg.”. Both
variables are compared in term of the MAE. The former is obtained from mainly two steps. Firstly, the MAE of each
run the GA is calculated. Then, the average value of the MAE of r times is calculated which is assigned to Avg?. The
latter, firstly, calculates the average value of O-D matrices from running the GA r times. It, then, is performed to
calculate the MAE which is assigned to Avg.”. The briefly procedures are depicted in Figure 2.

. CAvgd) CAvg® )
No Result from the GA ' No Result from the GA
1 = O-D matrices - Cal. the MAE 1 = O-D matrices
_2 }Average 2 }Average - Cal. the MAE
¥ => O-D matrices 2> Cal. the MAE » = O-D matrices

Figure 2: The briefly procedures of Avg,” and Avg.” calculation

3. Results and Discussions

(1) A Numerical Example

This study performs the multiclass O-D matrices estimation based on the GA on a test network from Yang' shown
in Figure 3. There are 9 nodes, 14 links and 8 O-D pairs. Additionally, this study assumes an incomplete set of 9
observed link flows consisting of link 1, 4, 5,6, 8,9, 10, 13 and 14, respectively. The GA parameters of both model
concepts are shown in Table 1. .
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Table 1: GA parameters

Proposed concept| Baek et al . concept
GA parameters
O-Dsetland2 |O-Dsetl [O-Dset?2
Max. iteration 500 500 500
Population 20 20 20
Variation of int. OD, qg..; 0.3 0.3 0.7
Variation of int. OD, qq..» - 0.2 0.2
Mutation ratio 0.2 0.2 0.2
Figure 3: An example network (Yang'?)
Table 2: The target O-D matrices
O-D set 1 0-D set 2
O-D pair Target Target O-D (Truck) Target Target O-D (Truck)
0-D (PC) 15% 20% 25% 30% | 0-D(PC)| 15% 20% 25% 30%
17]-]3 385 67 95 123 158 255 51 74 98 125
11}-15 245 49 70 91 117 210 35 50 66 84
11-]19 420 57 81 105 135 450 79 113 151 193
51(-13 210 51 73 95 122 250 40 57 76 97
51-1 5 0 0 0 0 0 0 0 0 0 0
51(-19 245 49 70 91 117 130 21 30 40 51
7(-13 420 67 95 123 158 520 100 143 190 242
71-15 280 48 68 88 113 150 24 35 46 59
71-19 350 76 108 140 180 225 38 54 72 92

Table 3: The initial O-D matrices

Initial O-D matrices of various truck proportions which bias from the target O-D matrices as

oD OD pair Truck proportion = 15% Truck proportion = 20% Truck proportion = 25% Truck proportion = 30%
set 5% | 10% | 15% | 20% | 5% | 10% | 15% | '20% | 5% | 10% | 15% | 20% | 5% | 10% | 15% | 20%
PC

1]-137] 404 | 424 | 443 | 462 | 404 | 424 | 443 | 462 | 404 | 424 | 443 | 462 | 404 | 424 | 443 | 462
1|-|5) 233 | 221 | 208 | 196 | 233 | 221 | 208 | 196 | 233 | 221 | 208 | 196 | 233 | 221 | 208 | 196
11-19| 399 | 378 | 357 | 336 | 399 | 378 | 357 | 336 | 399 | 378 | 357 | 336 | 399 | 378 | 357 | 336
51-13 221 | 231 | 242 | 252 | 221 | 231 | 242 | 252 | 221 | 231 | 242 | 252 ] 221 | 231 | 242 | 252
51-15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5(-19( 233 ] 221 | 208 | 196 | 233 | 221 | 208 | 196 | 233 | 221 | 208 | 196 | 233 | 221 | 208 | 196
7(-131{399 | 378 | 357 | 336 | 399 | 378 | 357 | 336 | 399 | 378 { 357 | 336 | 399 | 378 | 357 | 336
71-15] 2661 252 | 238 | 224 | 266 | 252 | 238 | 224 | 266 | 252 | 238 | 224 [.266 | 252 | 238 | 224
71-19] 368 | 385 | 403 | 420 [ 368 | 385 | 403 | 420 | 368 | 385 | 403 | 420 | 368 | 385 | 403 | 420

1 Truck .
1}-13} 70 74 77 80 100 | 105 { 109 | 114 | 129 [ 135 | 141 | 148 | 166 | 174 | 182 | 190
1|-|5}F 47 44 42 39 67 63 60 56 86 82 77 73 111 | 105 99 94
1]-{9] 54 51 48 46 71 73 69 65 100 | 95 89 84 | 128 | 122 | 115 | 108
51-13} 55 | 57 59 61 78 81 84 88 101 | 106 | 109 | 114 | 129 | 135 | 140 | 146
51-15 0 0 0 4] 0 0 0 0 ] 0 0 0 0 0 0 0
S51-19} 47 44 42 39 67 63 60 56 86 82 71 73 111 | 105 99 94
71-13] 64 60 57 54 90 86 81 76 117 | 111 | 105 98 150 | 142 | 134 | 126
T1-15] 46 43 41 38 65 61 58 54 84 79 75 70 107 | 102 | 96 90
71-[9] 80 84 87 91 113 | 119 | 124 | 130 | 147 | ‘154 | 161 | 168-| 189 [ 198 | 207 | 216
MAE (%)| 5.00 ] 10.07 15.04]19.97] 5.01 [10.02] 14.99]20.03] 5.04 [ 10.00} 15.04]20.02 | 5.06 | 10.01]15.08 | 20.00
T[-13[268 ] 281 ] 293 ] 306 [ 268 [ 281 [ 293 ] 306 | 268 | 281 | 293 | 306 | 268 | 281 | 293 | 306
1|-| 5| 221 | 231 | 242 | 252 | 221 | 231 | 242 | 252 | 221 | 231 | 242 | 252 | 221 | 231 | 242 | 252
1[-[ 9] 473 | 495 |- 518 | 540 | 473 | 495 | 518 | 540 | 473 | 495 | 518 | 540 | 473 | 495 | 518 | 540
51-[3] 263 | 275 | 288 | 300 | 263 | 275 | 288 | 300 | 263 | 275 ( 288 | 300 | 263 | 275 | 288 | 300
5{-5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S5{-19 137 | 143 | 150 | 156 | 137 | 143 | 150 | 156 | 137 | 143 [ 150 | 156 | 137 | 143 | 150 | 156
71-131 546 | 572 | 598 | 624 | 546 | 572 | 598 | 624 | 546 | 572 | 598 | 624 | 546 | 572 | 598 | 624
71{-{5| 158 | 165 | 173 | 180 | 158 | 165 | 173 | 180 | 158 | 165 [ 173 | 180 | 158 | 165 | 173 | 180
71-19| 236 | 248 | 259 | 270 | 236 | 248 | 259 | 270 | 236 | 248 | 259 | 270 | 236 | 248 | 259 [ 270

Truck

2 T1-]3] 54 56 59 61 78 81 85 89 103 | 108 | 113 | 118 | 131 | 138 | 144 | 150
1[-15] 33 32 30 28 48 44 42 40 63 59 56 53 80 (76 71 | 67
11-19] 75 71 67 63 107 | 102 | 96 90 143 | 136 | 128 | 121 | 183 | 174 | 164 | 154
5(-13{ 42 45 46 48 60 64 67 68 81 85 88 92 102 | 107 | 113 | 116
51-15] 0 0 0 0 0 0 0 0 0 0 0 0 0| o 0 0
51-19| 20 19 18 17 29 27 26 24 38 36 34 32 48 46 43 41
71-131 95 90 85 80 136 | 129 | 122 | 114 | 181 [ 171 | 162 | 152 | 230 | 218 | 206 | 194
7 5| 23 22 .20 19 33 32 30 28 | .44 41 39 37 56 53 50 47
71-191 40 42 44 46 57 59 62 65 76 79 83 86 97 101 | 106 | 110
MAE (%)] 5.12 [10.05] 15.13}120.02| 5.10 [ 10.05] 15.11[20.03} 5.12 | 10.11[15.12} 20.01] 5.11 [ 10.02] 15.16} 19.98
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This study makes use of truck proportions of the target O-D ranged from 15 to 30 percent as shown in Table 2. The
target O-D matrices of truck are made considering the proportion between the total flows of truck O-D matrix over the
total flows of multiclass O-D matrices to be approximately 15, 20, 25 and 30 percent, respectively. Table 2 also
presents the target O-D matrices of two sets of different O-D structures made based on the mentioned concept.
Moreover, at each truck proportion, the initial O-D matrices are created based on the target O-D matrices as shown in
Table 3. Additionally, some elements of the target O-D are increased and some of them are decreased proportionally
by 5 to 20 percent according to the MAE (%) calculated from the target and the initial O-D matrices. They, then, are
assigned to be the initial O-D matrices which are biased from the target O-D matrices as approximately 5, 10, 15 and
20 percent, respectively. The pérformances of the proposed model, therefore, are demonstrated on totally 32 cases
consisting of a set of proportion of trucks 4 cases, a set of an initial O-D matrices 4 cases and a set of target O-D
matrices 2 cases. The target O-D matrices are assumed to be known for comparing the performances of the model.
The O-D elements from the same origin of the first set are not so different. These O-D elements, however, are quite
different in the second set.

(2) Results and Discussions

The different objective function, where f equals 0.0 and 0.5, is performed to illustrate the performances of the model.
The performances of the proposed concept and the concept from Baek et al.® are firstly compared by assuming f=0.0.
The objective function, therefore, focuses on minimizes the difference between observed link flows and estimated link
flows only. Figure 4 presents the fluctuation of the results in term of the minimum and the maximum MAE (%).
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Figure 4: The maximum and the minimum MAE of both concepts where =0.0
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Figure 5: The average value of this study where f=0.0
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From Figure 4, the results of the model are sometimes really nice and are sometimes not so satisfied. Although the
objective values are quite similar, the structures of O-D matrices are quite different. Moreover, it cannot judge the
results from the GA in case the target O-D matrix is unknown. This study, then, implements to run the GA several
times and employ the average value of these results. It found that the results of Avg,” are always better than the results
of Avg.? as shown in Figure 5. Additionally, some values from the Avg,® are sometimes nearly equal the best results.
It, therefore, is better to use the average value. Figure 6 presents the MAE of the final results (Avg.”) of both
mentioned concepts. From this figure, the results of the proposed concept are better than the others.
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=
g 0.00 - % Back et al.
a concept
o}
Q
s
£
E The first set The second set

Initia] O-D matrices biased from the target O-D matrices (MAE, %)

Figure 6: The average value of Avg.” of both concepts where f=0.0

This study, then, compares the performances of both concepts by assuming f=0.5. The objective, therefore, is to
obtain the more stable results of estimated O-D matrices because the results of the first case (f=0.0) quite fluctuated.
Figure 7 presents the fluctuation both concepts. These results, however, fluctuated less than the first case. From Figure
8, the results of Avg.” are always better than the results of Avg.?. Figure 9 presents the final results of both concepts.
The performances of the model are dropping when the bias of initial O-D matrices are increasing. The results are not
so satisfied because the estimated O-D matrices depend on the initial O-D matrices too. This study, therefore,
recommends reducing the f value when the initial O-D matrices are very different from the estimated O-D matrices.
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concept
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Figure 7: The maximum and the minimum MAE of both concepts where f=0.5
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Figure 8: The average value of this study where f=0.5
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Figure 9: The average value of Avg.” of both concepts where f=0.5
4. Conclusions

There are mainly three concepts proposed in this study. Firstly, the O-D estimation based on the GA concept is
developed to search the optimal solution. The main difference between the proposed concept and the others are the
methodology to construct the population of O-D matrices and the crossover procedure. This study also adds the fine
tuning procedure to obtain more accurate result by reducing the random generation parameter by 85% at specific
iteration. Secondly, this study implements to employ the average value from running the GA several times instead of
using the result from running the GA one time because the results from the GA quite fluctuate. Moreover, it is also
difficult to judge the O-D result since the target O-D matrices are generally difficult to obtain. It, therefore, is better to
employ the average value. Finally, the multiclass O-D matrices have been formulated using monotonic increasing
travel time function. The truck and passenger car O-D matrices are estimated at the same time because a number of
trucks are significant for urban goods movement planning. In conclusion, most of the results of the proposed model in
this study are better than the others, especially when the objective function does not rely on the initial O-D matrices.

This study still faces the same disadvantage as Baek et al”. The main disadvantage of the GA is a large
computation time due to heuristics search technique. Additionally, both models cannot guarantee the uniqueness of
the muiticlass traffic assignment by theoretical. This study, however, performed the sensitivity analysis of the MSA
and found that it is possible to employ the MSA.

-43] -



References

1) Cascetta, E.: Estimation of trip matrices from traffic counts and survey data: a generalized least squares estimator,
Transportation Research part B, Vol.18, pp.289-299, 1984.

2) Wong, S.C,, et al.: Estimation of multiclass origin-destination matrices from traffic counts, Journal of Urban
Planning and Development, Vol.131, pp.19-29, 2005.

3) Baek, S., Kim, H. and Lim, Y.: Multiple-vehicle origin-destination matrix estimation from traffic counts using
genetic algorithm, Journal of Transportation Engineering, Vol.130, pp.339-347, 2004.

4) Yang, H., Meng, Q. and Bell, M.G.H.: Simultaneous estimation of origin-destination matrices and travel-cost
coefficient for congested networks in a stochastic user equilibrium, Transportation Science, Vol.35, pp.107-123,
2001.

5) Akamatsu, T.: Cyclic flows, markov process and stochastic traffic assignment, Transportation Research part B,
Vol.30, pp.369-386, 1996.

6) Bell, M.G.H.: Alternatives to dial’s logit assignment algorithm. Transportation Research part B, Vol.29,
pp-287-295, 1995. S

7) Toint, P. and Wynter, LM.: Asymmetric multiclass traffic assignment: a coherent formulation, In: Lesort, J.-B.
(Ed.), Transportation and Traffic Theory, Pergamon, Oxford, pp. 237-260, 1996.

8) Sheffi, Y.: Urban Transportation Network, Prentice-Hall, Englewood, Cliffs, N.J., 1985.

9) Yin, Y.: Genetic-algorithms-based approach for bilevel programming models, Journal of Transportation
Engineering, Vol.126, pp.115-120, 2000.

10) Michalewicz, Z.: Genetic Algorithms + Data Structures = Evolution Programs, Springer-Verlag, Berlin
Heidelberg, New York, 1992. _

11) Iida, Y., Takayama, J. and Kaneko N.: Traffic demand estimation model by observed link flows considering
trend of secular change, 1987, Cited from: Yang, H., Sasaki, T. and Iida, Y.: Estimation of origin-destination
matrices from link traffic counts on congested networks, Transportation Research part B, Vol.26, pp.417-434,
1992.

12) Yang, H.: Heuristic algorithms for the bilevel origin-destination matrix estimation problem. Transportation
Research part B, Vol.29, pp.231-242, 1995,

Estimation of Multiclass Origin-Destination Matrices Using Genetic Algorithm*

By Pairo] RAOTHANACHONKUN**, Kazushi SANO***_ and Shoji MATSUMOTOQ****
Truck origin-destination (O-D) matrix is necessary for urban goods movement planning and there are not many
researches that estimate truck O-D matrix together with passenger car O-D matrix. This study, therefore, proposes a
model that estimates multiclass origin-destination (O-D) matrices consisting of passenger car and truck. A genetic
algorithm (GA) is implemented to search the optimal multiclass O-D matrices. This study also suggests using the
average value from running the GA several times because of fluctuation of the results. From a numerical network, the
model provides better results than the others, especially when the objective function does not rely on the initial O-D
matrices.

GA7 LT X LRV -ERODX B HEIC R A HiF*

SABFFALIY IXAO— R EBATE AR T r**
EWEO DRBEIIMHAMREREHET ARCEBELRT -2 THHA, ChETRIEYEERFRAEX
BEEFEFFISHEY SMREHEY RSN TIEM o=, ZITAHARTIE BEENIRAENERSTELGAT
NI ZXLERWT, EEOODKEEEMET 2FEERET 5. WEAEOER AARCRELLFRE
BEOFEICHRTIYRVMERER DS LN TERS, THODERLDELFBEMBMICEDRE FITHIC
BRRFETHEEHHRTER '
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