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Abstract: The development of techniques for calibrating the trip distribution models from
traffic volumes to obtain the O-D matrices is well advanced (see Tamin, 1988; Tamin and
Willumsen, 1988; Tamin, 1992). Therefore, positive results on this development will be
farther developed by combining trip distribution and mode choice model (TDMC) and
calibrating it using low cost traffic (passenger) volumes information (see Tamin 1997; Tamin
and Purwanti, O 2002). As usual, the traffic (passenger) counts are expressed as a function of
model form and relevant parameters. In this case , the TDMC model is represented by a
function of a model formand relevant parameters. The previous research still in a burden
condition of “All or Nothing™ which is not realistic for some road network in urban area. So.
the main objective of this research is the application of a combined trip distribution-mode
choice model estimated from traffic count under equilibrium condition.

Koy Words: Combined Trip Distribution-Mode Choice Model, Traffic Count, Equilibrium
= Assignment

1. INTRODUCTION

One can interpret link flows (or traffic counts) as resulting from a combination of two
clements: an O-D matrix and the route choice pattern selected by drivers on the network.
These two elements may be linearly related to traffic counts, see equation (1) below, but
wmder normal circumstances there will never be enough traffic counts to identify a single O-D
mainix as the only possible source of the observed flows. Traffic counts alone are not enough
W estimate O-D matrices, something else is needed.

- The idea of combining 'traditional’ data sources (home or roadside interviews) with low cost
- &= like traffic counts is not entirely new (see Van Zuylen and Willumsen, 1980 and Tamin
1988, 1990) in figure 1. The models can be used to combine, for example, roadside interview
~ &aa with traffic (passenger) counts and this can be achieved with or without an explicit travel
~ d@emand model (trip distribution model). For the purpose of public transport demand
- zsumation, this idea can be extended to the development of a practical estimation approach to
- calibrate the combined Trip Distribution and Mode Choice (TDMC) model with traffic
~ \passenger) counts and other simple zonal planning data.

‘1‘5 approach assumes that either trip distribution or mode choice model is represented by
~ semam model forms. As usual, the traffic (passenger) counts are expressed as a function of the
- TDMC model. In this case, the TDMC model is represented by a function of a model form
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i relevant parameters. The parameters of the postulated model are then estimated, so that
errors between the estimated and observed traffic (passenger) counts are minimised.
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Tamin ( 1997) developed aggregate model which was combined with logit model selection
that was calibrated by traffic flow data (for passenger). Tamin and Purwanti O. ( 2002)
developed combination of Trip Distribution-Mode Choice, parameter of model was calibrated
from traffic flow data or passenger and some simple planning data.

Estimation methods of ‘this kind have been proposed by Low (1972) using linear-least-
sauares, Robillard (1975) and Hogberg (1976) using non-linear-least-squares estimation
techniques. Other relevant methods have been proposed by Holm etal (1976) and Tamin
(1988, 1992). There has been, however, little validation of these techniques and there is a
scope for exploring more advanced and flexible model forms.

Route Choice is a major element which has to be considered carefully by travellers as an
- attempt to minimize their travel time. The main objective of the route choice model is to
- predict the correct throughput of traffic on each road (flow distribution). The previous
~ research still in a burden condition of “All or Nothing” which was assumption that driver
- who select a route try to minimize its expense, not depend on traffic flow level, so all driver
will select the same route.

~ This method is not realistic for some road network in urban area because it never consider to
the traffic jam effect and various of perception in considering of route selection.

. Referring to the previous research, the main objective of the research development is develop
- and demonstrate the application of a combined trip distribution-mode choice model estimated
~ from traffic count under equilibrium condition.

2 RESEARCH PLAN
2.1 Outline

211 Model Formulation

1. Proportion of trip interchanges on a particular link

~ Ome can interpret link flows (or traffic counts) as resulting from a combination of two
~ ciements: an O-D matrix and the route choice pattern selected by drivers on the network.
~ These two clements may be linearly related to traffic counts, see equation (1), the total
- wolume of flow in tha particular link 1 (V) can be expressed as follows:

Vi =22Tid'1’fd (D
d

i
this reserch | the use of equilibrium assignment method which consider the congestion effect
s the value of p;, obtained is between 0-1.

Trip Distribution-Mode Choice Model

analogous transport gravity model is:

Olod

3 k is a constant 2)
id

T, =k
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‘ Suppose now there are M modes travelling between zones, the modified gravity model
- ({Doubly-Constrained Gravity Model) can then be expressed as:

T, =Y (0rpr.Ar By A7) )

where: AT and By = the balancing factors expressed as:

-1 -1

A =[Z(B;;'.D:.f;;')] and B = [Z(A;“.O;".f:)] @)
d i

‘This process is repeated until the values of A" and B} converge to certain unique values.

‘_rc. Multi-Nomial-Logit model (MNL) as a mode choice model

’lh most general and simplest mode choice model (Multi-Nomial Logit Model) was used in this
- smmdv It can be expressed as:

exp(-p.Cc¥)

“Tewlpes) -

=

substxtutmg equations (2)-(5) to equation (1), then 'the fundamental equation' for the
smation of a combined transport demand model from traffic counts is:

é -
4

Zz Ok DL Ak Bk f zk CXP( ﬂCxl;) (6)
d m
Z Xp(— /B‘Cid )
Eguation (6) is a system of L simultaneous equations with only one (1) unknown parameter
Jneed to be estimated. There are four methods to estimate the unknown parameter so that
e model reproduces the estimated traffic (passenger) counts as close as possible to the
waserved ones (see Tamin 2000).

Estimation Methods

=re are four estimation methods to estimate the unknown parameter so that the model
=produces the estimated traffic (passenger) counts as close as possible to the observed ones
== Tamin, 2000).

Least-Squares estimation method (LLS or NLLS)
Maximum-Likelihood estimation method (ML)
Bayes-Inference estimation method (BI)
Maximum-Entropy estimation method (ME)

. Non-Linear-Least-Squares Estimation Method (NLLS)

% main idea of this method is to estimate the unknown parameter which minimises the sum of
%= squared differences between the estimated and observed traffic counts. The problem now is:
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to minimise S = Z [V,*" -V} ]z @)
/7
57,' = observed traffic flows for mode k V= estimated traffic flows for mode k

Having substituted (6) to (7), the following set of equation is required in order to find a set of
unknown parameter 8 which minimises eq. (8):

-Z[(ZZZTJ Ph- Vf] %Epéjﬁ = ®)

L

- Eguation (8) is an equation which has only one (1) unknown parameter f nced to be
- estimated. Then it is possible to determine uniquely all the parameters, provided that L>1.
- Newton—Raphson’s method combined with the Gauss—Jordan Matrix Elimination technique
- can then be used to solve equation (8).

2. Maximum-Likelihood Estimation Method (ML)

~ Tamin (1988, 2000) have also developed an estimation method which tries to maximise the
- probability as expressed in equation (9).

to maximize L = c,l_[ p,’}‘k 9
1
subjectto: Y ¥ -V§ =0 (10)
1
e main idea of this method is to estimate the unknown parameter which maximise L.

Max L, =Z{I7,".log,(zz - p,dj &ZZI}:.pfj}+6.I7T" —VFlogVF+loge  (11)
1 i d

ZZ

éz] 5ﬂp dpld
= fB= v = 12
RN v T e G
sl ;
= = —9[2225 P - V:’} =0 (12b)

ation (12ab) is in effect a system of 2 (two) simultaneous equations which has 2 (two)
parameters fand Oneed to be estimated. Again, the Newton’s method combined with the Gauss-
Jordan Matrix Elimination technique can then be used to solve for equation (12ab).

_ Bayes-Inference Estimation Method (BI)

objective function of the Bayes-Inference (BI) estimation method can be expressed as:

to maximize BI = Z[V," .loge(zz 5y H (13)
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- In order to determine uniquely parameter B of the Gravity (GR) model, which maximizes
equation (13), the following two sets of equations are then required. They are as follows:

GBI vk Ciaaae

—_— ! i —',d, ”; =0 14

% 2 zzb;:.pﬁ:)(z;( a8 " J) <
i~d

E Eguation (14) is an equation which has one (1) unknown parameter P need to be estimated.
- The Newton’s method combined with the Gauss-Jordan Matrix Elimination technique can then
- Be used to solve for equation (14).

- 4. Maximum-Entropy Estimation Method (ME)

:Idathematically, the objective function of the ME estimation method can be expressed as:

N N

3 LI NN Zzzd'pi[d N N =

%0 maximise E =—>|>>7T,.p,log, 5”—‘V~ —(ZZTH.p;]JrV, (13)
1

1] i=1 d=1 =]l d=1

'E‘h order to determine uniquely parameter B of the GR model which maximizes the equation
- 115), the following equation is then required. They are as follows:

FEnk
o, __ ors ) [ 22 Tera )|
T (EE T Jen) T oo 16

1

- Squation (16) is an equation which has only one (1) unknown parameter £ need to be
- estimated. Newton—Raphson’s method combined with the Gauss—Jordan Matrix Elimination
“s=chnique can then be used to solve equation (16).

3. OUTPUT TARGET

~The use of all or nothing assignment for estimating the transport demand model can no longer
used for congested road networks. The research will develop the methodology and
#lzonithms to cooperate the effect of equilibrium assignment. Therefore, the major
‘sontribution of this research is to enrich the knowledge on transport demand model estimation
cooperating the congestion effect using the application of the equilibrium assignment.
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4. METHODOLOGY

Preliminary Study
e
Zoning and tworksvstem
Built of Zoning and Network System
Data Callecting
Traffic Count, O-D Data

v

|  Origin-Destination Matrices 7

TDME DEVELOPMENT

Effect Factor:

TDMC Mode}

Effect of Estimation Methads

Effect of Resolution Level of Zoning and
Network System

Effect of Traffic Count Information

| Conclusion and Recommendation |

Figure 2 Research methodology
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