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Learning Driver’s Model Using Hypothetical Reasoning
Yusuke TANAKA
Abstract
Recently, urban transportation is analyzed by multiagent simulations that use
agents modeling vehicles. It is used to take measures of local traffic conges-
tion and to evaluate maintenance of facilities in urban transportation. drivers’
models used by such simulations for the analysis of urban transportation repre-
sents general drivers. Therefore, only homogeneous traffic flow is reproduced in
traffic simulations using such drivers’ models. However, drivers having special
characters such as aged drivers and drinking drivers exist in the real world. In
order to examine how such drivers influence peripheral vehicles, a method to
acquire drivers’ models by which their characters of the individual drivers are
reflected is needed.

Therefore, in this research, I aim to acquire various drivers’ models by which
their characters of the individual drivers are reflected in traffic simulations. I
try to learn operation models from a driving simulation in order to achieve the
aim. In this paper, operation models are defined as sets of prioritized operation
rules, which represent what examinees observe and how they operate.

I address the following two research issues.

1. Acquisition of characteristic models of examinees in a driving simulation
I acquire characteristic models of examinees from the log data in a driving
simulation in order to acquire drivers’ models by which their characters of
the individual drivers are reflected. Therefore, I don’t acquire inductively
general operation models from all examinees’ log data, but characteristic
operation models which can explain their log data from each examinees’
log data.

2. Acquisition of operation models using a little log data and operation rules
in a driving simulation
It takes economical cost and time to gather examinees for a driving sim-
ulation and to analyze the data of the simulation. Therefore, I try to
acquire models using a little log data and operation rules collected through

interviews, and to reduce the cost for acquisition of models.



v

In order to solve the above two issues, I apply the method to acquire models
using hypothetical reasoning to log data of each examinees in a driving simula-
tion. Though the method was applied in a fire-drill experiment, in this research,
I tried to make the method applicable in a driving simulation and to acquire
models. T used hypothetical reasoning because models can be acquired if opera-
tion rules which examinees may use are collected though they don’t know what
rules individual drivers operate based on in traffic engineering.

The main contributions of this paper are the following two points.

1. Acquisition of characteristic models of examinees in a driving simulation
I was able to acquire operation models of the individual examinees in a driv-
ing simulation, applying the method to acquire models using hypothetical
reasoning. The difference of the each examinees’ characters is shown by
operation rules used to explain their behavior and priority order between
the operation rules.

2. Acquisition of operation models using a little log data and operation rules
in a driving simulation
I was able to acquire operation models, using the individual examinees’ log
data in a driving simulation and operation rules collected through inter-
views without acquiring operation models from all examinees’ log data.

By the above-mentioned contribution, it came to be able to acquire operation
models by which their characters of the individual drivers are reflected in driving
simulations. Moreover, it came to be able to reduce the cost for acquisition of
models because operation models was acquired as long as there are log data in
a driving simulation and operation rules collected through interviews.

In this research, as the first step to acquire various drivers’ models in traffic
simulations, I acquired operation models from log data of each examinees in a

driving simulation, using hypothetical reasoning.
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00000000 0% 0000 ReleaseAccel(z) DODDOODOOODODODO
00000000 Brake(z) D000
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rules: OO0 0000000 0ODOOOOOOOOOO

ruleg: 00000000000 OOOOODOODOOOOOOODOODOO
goobog

rulepe: OOO0O0ODOO0ODOOO0OOO0ODOOODOOOOOODOODOOO
gboboboooobbbuooobobog

rules;: OOODO0OD0O0OODOOO0OOO0ODOOODOOOOODOODDOOO
goobooon

rulepe: OO0O0O0ODOOO0OOO0OOO0ODOOODODOOOOODOODDOOO
gooobooon

gbbbuoogobbogob i200obbuoodbboo-boooobobao
gobbobooooobbooogbobog

ruley: if Curve(z), InSight(z,self) then LoosenAccel(self)

ruley: if Curve(x), InSight(x,self), MoreThanCurveSpeed(z,y) then
LoosenAccel(self)

rules: if Curve(x), InSight(x,self), Sharp(x) then LoosenAccel(self)
ruley: if Curve(x), Finish(z,self) then StrengthenAccel(self)

rules: if Uphill(z), InSight(z,self) then StrengthenAccel(self)

ruleg: if Downhill(z), InSight(z,self) then LoosenthenAccel(self)
ruler: if Uphill(z), On(z,self) then StrengthenAccel(self)

rules: if Downhill(z), On(z,self) then LoosenAccel(self)

ruleg: if MoreThanDesiredSpeed(self) then LoosenAccel(self)

ruleyo: if Straight(x), On(x,self), LessThanDesiredSpeed(self) then
StrengthenAccel (self)

ruley;: if Accelerate(self), StrengthenAccel(self) then KeepAccel(self)
ruleyy: if Decelerate(self), LoosenAccel(self) then KeepAccel(self)
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