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SAJJAKAJ JOMNONKWOA : DEVELOPMENT OF MODE CHOICE
MODEL AND VEHICLE KILOMETER OF TRAVEL MODEL FOR
NAKHON RATCHASIMA MUNICIPALITY. THESIS ADVISOR :

ASST. PROF. THIRAYOOT LIMANOND, Ph.D., 100 PP.

MODE CHOICE / VKT /ARTIFICIAL NEURAL NETWORK

The purpose of this research is to apply an artificial neural network (ANN)
concept to develop a mode choice model and a vehicle kilometer of travel (VKT)
model. VKT is one of the transport indicators that represent how much a person travel
using a motorized vehicle in a given timeframe. The VKT numbers can be used for
many purposes, including estimation of transport fuel consumption, assessment of air
pollution emission, planning of pavement maintenance, and accident assessment. This
research used data collected from a household travel survey in Nakhon Ratchasima
municipality. The survey collected a 1-day travel diary along with socio-economics of
individuals and the household. In this study, the developed multinomial logit mode
choice model has an ability to provide correct forecasts of 77.57%. The significant
variables included in the model are household auto ownership, status of the individual
in a household, individual income and the number of trips generated per day. Another
mode choice model developed using the Learning Vector Quantization (LVQ) Neural
Network concept provides correct forecasts of 71.00%. The regression VKT Model
yields a mean absolute percent error of 7.48%. The significant variables in the model
are the number of employees in the household, the number of students in a household,

household vehicle ownership and distance from the residency to central business



district. The VKT model developed using the concept of the back-propagation
artificial neural network provides a mean absolute percent error of 27.16%. This
study successfully developed a mode choice model and a VKT model using the
concept of an ANN. However, the ANN model does not perform as good as the

traditional method.
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AT (MSE) (MSE) (MSE)
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xx-5-1 NA NA NA
xx-5-5-1 0.3935 0.1085 0.046
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xx-10-10-1 0.5922 0.0226 0.0182
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xx-100-1 xx-5-1 xx-10-1 xx-5-10-1 xx-10-10-1
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Perceptron Back-Propagation
SNUNIKUL
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FOINTEUEUA 0.0154 0.2852 0.0307 0.0374 0.0290
‘it‘lﬂuﬁf 0.0065 0.0202 0.0253 0.0281 0.0221
50 1A8as 0.2470 0.0080 0.0080 0.0080 0.0080
~ [ a A" Y] v oA 9 ~ 9 .
M1TNNN 4.34 ﬂ”lﬁllﬂixﬁ‘ﬂ‘ﬁﬁﬂﬁllwu‘ﬁﬂhlﬂmﬂmiﬁEJ“L.!; (Train-R)
Perceptron Back-Propagation
SNUNINUL
xx-100-1 xx-5-1 xx-10-1 xx-5-10-1 xx-10-10-1
FOINTUIUA 0.7698 0.7782 0.7821 0.7821 0.7821
TROUA 0.5857 0.6332 0.6332 0.6332 0.6332
50 1a8as 0.5344 0.7733 0.7733 0.7733 0.7733
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(Training & Testing Mean Square Error)

Perceptron Back-Propagation
e xx-100-1 xx-5-1 xx-10-1 xx-5-10-1 xx-10-10-1
wamiﬁ'ﬂuf{ 0.01310 0.01968 0.01464 0.01256 0.00714
Wani1Inageu 0.13741 0.0646 0.0938 0.0892 0.1756
R-train 0.85572 0.7854 0.86756 0.86955 0.92888
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ABSTRACT

The purpose of this paper is vehicle kilometer of travel (VKT) model development for Nakhon Ratchasima
Municipality by using multilayer feed-forward artificial neural network and back-propagation learning. Vehicle
kilometer of travel is the transportation efficiency indicator such as determine fuel consumption for each
transportation mode. Data for model development from travel household survey and considerate road
transportation modes are motorcycle, private car and light public transit. Results of this the best research neural
network architecture VKT model 1s 60-10-10-1 and Mean Square Ermror for motorcycle, private car and light
public transit are 8.3005 x 10, 9.33333x10” and 3.21839 x10°
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