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Abstract  The article describes the actual simulation of road affics by PIMTRACS and the performance evalvation of
traffic flow conirol according to the difference of signal control systems. In the simulation of road traific system, how ©
represent the roads themselves and their network, the vehicies and signal facilities is essential and their mutual relation-
ships should also be taken into consideration. 1t should be noted that the relaied information becomes enormous depend-
ing upon the road network scale. In the actual, practical model building and simulation execution it is indispensable to
incorporate the bulky information effectively inio the model and make the best use of them,

The computer systern PIM(Paraflel Inference Machine) features the object-oriented characteristics. PIMTRACS makes
the most of it and realized the description of microscopic vehicle behaviors, In our system a model of fundamental vehicle
is buslt firstly and it is possible 10 generate a group of vehicles easily by making copies of the fundamental vehicle, and also
to generate various vehicles of all kinds through the alteration of parameters. The signal and road representation is made
in the similar way.

The waffic flow is generally affected by the signal control patterns. The relationship of both factors is often surveyed
through the statistical methodology such as occupancies, V-Q, and so on, but in actual cases, it is required to observe the
system status chronologically in detail. PIMTRACS have taken it into consideration and on-line and interactive features
have been incorporated.  The graphical presentation of gueues is an example.

This paper reponts the model structure based on the actual roads. The traffic flow and its related input data Hike individual
vehicle data, the signal patiern information, and also the simulation execution based on them and its evaluation.

Another important purpose of our study is the more efficient use of PIM for road traffic flow simulation.

I INTRODUCTION 2.3 Test Model 1
To begin with, a test model was built and simulation wag

As stated in the paper "The Development of Road Traffic executed with it. The test model 15 a model with one inter-
Simulator (PIMTRACS) by PIM", PIMTRACS is a gen- section illustrated in Fig. 1.
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2. A TEST MODELS AND SIMULATION EXECU-
TION BY PIM Fig.1 One intersection model
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The measuring point of time occupancy (Ot} was seleced
at the intermediate location of the road 11 (100 meters
apart {rom the intersection) and a simulation was executed
with variable traffic generation.

Fixed initial conditions with the model are as follows

2)5ignal intervals (cycle and split)
For road 11, 31 -—- 40 seconds green, 5 seconds yeilow

(30 seconds red)
For road 21, 41 —— 20 seconds green, 5 seconds yellow
(50 seconds red)
For both -— 5 second red
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Fig.2 Signal Time Chart

biSimulation execution (ime
Warm up hours ™ e 3} mRINUIES
Effective simulation hours -—-- 30 minutes

c)Simulation cycle time —---- 0.1 sec.

Vehicle were generated in conformance with the statistics
shown in the traffic flow rate and tdme occupancy (Fig.3).
Fig.3 shows that the time occupancy is approximately
proportional to the traffic flow rate so far as the occupancy
ties between 0 and 30. But the maffic theory telis that this
property is Jost if the occupancy exceeds 30. The data
sampled from actual field start to be scattered around the
tinear line and the iendency becomes more and more Gn-
predictable. So our simulation model chose the normal
condition and we could obtain simulation results which
conform well to the traffic theory, which assured us that
PIMTRACS works well with enough modelling validity.

2.2 Test Model 2
The second mode! took notice of waiting time of vehicles.
The model itself is similar with model 1 with 1 intersec-

*1 the time period necessary to realize the stationary situ-
ation in a sgnse.
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Fig.3 Traffic rate vs time occupancy

tion. Although the interval of vehicle generation was sct
to constant, varable signal intervals were incorporated for
giving direct influence to traffic congestion. The 2 loca-
tion on the road 11 and 21 were chosen as observation
points of vehicle quene length and waiting time.

a)Vehicle generation inervals
Constant iniervals were chosen as follows.

Forroad 11 101 sec.
Forroad 21 15E1 sec
Forroad 31 15%1 sec.
For road 41 20E1 sec.

bySimulation execution time

Warm up hours - 30 minutes
Effective simuiation hours —-- 30 minutes
¢)Simalation cycle time - {.1 second

d)Signal intervais  for 4 simulation}
For road 11, 31 —- {20,30,40,50) seconds green,
5 seconds yellow
For road 21, 41 -—— (20,30.40,50) seconds green,
5 seconds yellow
For both § seconds red
This is basically, the fixed cycle signal system. The signal
for crossing traffic is adjusted by five seconds, that is the
red signal phase for both.
The simulation results of this model show that the higher
the average speed of road section is, the shorter the aver-
age queue length will be.
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These results are considered o be very reasonable. They
are shown in Fig.4
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Fig4 The average speed of road section
vs. the average queuve length

3 THE SIMULATION OF ACTUAL MODEL

The troe validity check chould be through the simulation
of actual model.

Thus an intersection and related roads of Kichijoji (The
University of Seikei is located near by.) were chosen as an

example model. The intersection in Fig.6 illustrates the

crossing of Ttsukaichi street and Seikei steet.
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Fig.5 A map around Example Model

Both sweets have 1 lane road for one direction, and only
the road from left to right (Ttsukaichi St has a right turn
zone of about 30 meters {right turn cars have to wait here
for some tme untl they find any safe moment without any
Cncoming cars.)
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Fig.6 A Display Output of PIMTRACS

There 13 no bus stop and no special zone of no parking or
no stopping which are wsually found in front of police sta-
tion or fire station. At this intersection right ms and left
turns are not prohibited. The model includes the four
wings of 75 meters road sections,

The related data were gathered manunally by numbering
counters because no video camera or other automatic
means could be applicable owing to geographical or loca-
tional conditions.

a)Data collection date  Jan. 17, 1997
b)Collection time zone 50 minuies between 11.20 a.m.
and 0.10 p.m.
c)Weather fine
dyMeasured items
Waiting line statistics owing to each red signat
The percentages of straight proceeding, right-tarn, left-
turmn vehicles.
The inflow traffic volume inio the intersection
Signal phase change tine record

A model was built based on the collected and set-up data.
The simulation time extended 60 minutes totalling 30
minutes warm up hours and 30 minutes effective simula-
tion hours. The simulation cycle time was chosen to 1
second/cvcle,

The simulation statistics exiended the traffic flow volume
for straght run, right and left tum vehicles, time occupan-
cies at the locations 65 meters apast from the intersection
in terms of inflow traffic in the road sections numbered 51,
52, 21, 31, 41 and queue statistics on the inflow road sec-



tions. The simulation resulis were compared with the ac-
waily measured field data. We got the waffic flow propor-
tion at the intersection shown in Fig7, which nearly coin-
cided with the actually collected data.

The waiting gueue statistics for the signal red phases was
compared between the simulation results and actual meas-
ured data, and some difference was found in terms of
maximum queue length in the road 41 and the average
waiting tme in the road 31 between simulation results and
actual measured data, but we judged that they are allow-
_ able gaps because the average queue length in the road 41
and the maximum gueue length in the road 31 are almost
the same between the two (Fig.8).

Thus we considered that PIMTRACS iiself and the simu-
lation model through it can bear the practical use in faffic
flow simulation.

4. CONCLUSIGN

We have reached the following conclusion through our
study

1) The concurrent and parallel simulation of traffic flow
composed of vehicles, roads and signals has come to reali-
zation through PIM.

2y Practical use or validity check of PIM has been ascer-
tained through the simulation of hypothetical model of one
intersection, The sirnulation has conformed o the conven-
tional traffic flow theory.

3) The practical applicability of PIMTRACS has been
verified through the simulation of an actual intersection
model incoporated with various actual field data.

4) The reguired number of tiles used for our PIMTRACS
has been reduced up to one-third of the model developed
last vear, We judge that PIMTRACS has been stream-
lined pretty well.

5} The visual representation and real time contrel of simu-
tation run through GUT facility have been realized.
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Fig.7 Traffic flow rate in tumning directions
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Fig.8 average queue length in cach street
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