FRLEARAELE ¢ Lus

FHANER A& 43“.:(3’*53‘&; p)\ﬁ PEEESIETR A
% #

Fr R RHEL(RER)

%
nF
A

A ou ot A
% % ¢ NSC 95-2221-E-032-060-My2

HF 960801 px97TE0OT 3P

g oo FERF LY

i A FEE

B2AR ALY 4 -zt AR o
Asipmy 4 -Jizpm s g

Fr4a 42
E el



A Study of In-Vehicle Dynamic Route Guidance Based on
Driver’s Dynamic Route Choice Behavior
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Abstract

The node-to-node dynamic route choice behavior is of the most
interest to study the individual driver’s route choices under the influence of
the route guidance information where individual driver makes consecutive
route switch decisions along with the traveling route. This particular
issue has been successfully modeled with various forms and extensions
under the notion of the “Indifference Bands™ applied with Probit model
specifications by the author and his students at Tamkang University in
recent years. The probability of ““switching™ or “route choice” at each
decision node along the route can therefore be estimated under these
model specifications. A two-year study plan is proposed hereby.

The first year research is to examine the so-called “‘node-to-node”
dynamic decision to the state-to-state Markovian Decision Process.
Markovian Decision Process can be referred to a series stochastic decision
with a number of states. The transition probabilities between the states
are described by a Markov chain. Of particular importance is the
application of dynamic programming to obtain the optimal solution of
stochastic Markovian decisions. As such, the ““state” was defined at each
decision node and the transition probabilities and the associated transition
matrices were derived from the probabilities estimated from the
node-to-node behavior model under three various definitions of dynamic
switches at each node.

The data bases were compiled from two previous experiments under
simulated environment using a special purpose in-vehicle guidance
simulator applied to Taipei metropolitan area. The statistical tests results
have confirmed that the node-to-node decision can be successfully referred
to fit into a first-order Markovian Process at individual level. In addition,
the study has also demonstrated the application of dynamic programming to
obtain an optimal cause of routing decision for the individual driver.



For the study in the second year, a concept of fitness of personalized
in-vehicle route guidance can be derived from previously stated dynamic
route switch model where the goodness-of-fit of the recommended route can
be treated as the probability of compliance at each decision node along the
trip. In this study, a comprehensive controlled experiment has been
conducted where selected subjects will be examined in two comparative
laboratory simulation scenarios and the results of compliance behavior will
be investigated. The first scenario is to provide and update the driver the
best (shortest) possible route at each decision node along entire route.  In
the second stage, each individual experiment subject will be supplied with
either the usual routing strategy or with personalized information defined
by this study as best-fitted behavior routing guidance. Combined with a
preliminary questionnaire, compliance record will be compared between
these two contrasted scenarios to investigate the effect of different routing
strategies using statistical analysis including SEM technique. The results
have demonstrated statistically significant improvement of compliance rate
over conventional routing strategy for two variations of best-fitted advises
provided respectively.

Keywords: Node-to-Node Dynamic Route Choice Behavior, Markovian
Decision Process, Markov Chain, Transition Probability
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