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ABSTRACT

In this paper eight small area traffic management packages or models are selected for appraisal.
These models are useful for predicting the impact of traffic control measures before implementa-
tion. These measures include street closure, turn bans, priority junctions, one-way street systems,
traffic signals and roundabouts. Packages for freeway analysis are not included in this study. The
criteria adopted in the appraisal are the level of detail, possible applications and validations,
assignment algorithms adopted, computational requirements and documentation. SATURN was
found to be an ‘all rounder’ with a theoretically sound assignment method, an accurate simula-
tion of traffic progression and the capacity for modelling a variety of control measures. However,
an overseas model such as SATURN has built-in parameters which may not be suitabie for local
Australian traffic operations. Traffic models suitable for local conditions should therefore be con-

sidered wherever appropriate.

INTRODUCTION

It is recognised that area-wide traffic management
schemes should be designed to achieve a balance bet-
ween efficient traffic along arterial roads and protection
of the quality of the environment of adjacent local
streets. However, analytical tools are not yet available to
predict with sufficient accuracy, for example, the intru-
sion of through traffic into local streets due to signal con-
trol measures or right turn bans on arterial roads. There
is, therefore, a need to provide analytical tools that are
sensitive and accurate in predicting and assessing the
short- and long- term impacts of traffic management
measures on an arterial road/local street network.

A number of traffic management computer
packages are currently reported in the literature. These
packages are useful for predicting the impact of various
management or control measures in a study area before
they are implemented. Eight such packages are selected
for appraisal in this paper. Packages for freeway studies
are exciuded. To a varying degree, these small area study
tools claim to be:

(a)  of sufficient detail for short-term planning and
design of arterial roads or local areas;

(b) previously validated on real-world nétworks;

(c)  with current program support;
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(d) suitable for both open network geometry (e.g. ar-
terial roads) and closed network geometry (e.g.
central business districts (CBD)); and

(e) capable of analysing most, if not all, of the effects
of a variety of measures including:

(i) street closure;
(ii) turn bans;

(iii) priority junctions (that involve major/minor
intersections controlled by Stop/Give-Way
signs);

(iv) one-way street systems;

(v) traffic signals (either fixed-time, or vehicle-
actuated (VA), or both);

(vi) isolated or co-ordinated signal control; and

(vii) roundabouts.

Table I summarises the authorship and availability
of the eight packages selected for appraisal. Packages 1 to
5 have a traffic assignment procedure to study the route-
ing of vehicles in a network for a given origin-destination
(O-D) trip matrix. They are suitable for studying the
route diversion effect of a traffic control measure.
Packages 6 to 8, on the other hand, do not have the
capability of assignment. They require the user to supply
the flow levels and the direction of each traffic stream at
an intersection (i.e. traffic counts). These last four
models are suitable for studies in which re-routeing can
be ignored. They would be useful for predicting short-
term impacts by comparing the traffic conditions before,
and after, a control measure is implemented. Mention
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TABLE 1
THE EIGHT TRAFFIC MANAGEMENT
MODELS
Country
: = of
Package Authorship/references* origin
1. CONTRAM Leonard, Tough and UK
Baguley (1978)
Tough (1978)
Leonaxd and Tough (1979)
Leonard and Ogden (1982)
2. LATM Taylor (1977, 1978, Austxalia
1979« and », 1980, 1982
Taylor and Gipps (1982)
3. MICRO- Brown and Scott (1970) SA
ASSIGNMENT Easa, Yeh and May (1980a
and t)
Easa and May (1981)
4. SATURN Bolland, Hall, Van Vliet UK

and Willumsen (1977,
1979)
Bolland, Hall and
Van Vliiet (1979}
Willumsen (1978)
Ferreira, Hall and
Van Vliet (1981,1982)
5. TRANSIGN Nguyen and James (1975) UK
Charlesworth (1877,
1978, 1979, 1980

6. NETSIMY Lieberman, Worrall, USA
Wicks and Woo
(1977a,b,¢,d, and e)
Lieberman (1981)
7. TRAFFICQ Logie (1977, 1979 and b, UK

1982)
Dawson (1979)
Logie and Dawson (1280
Robertson (1969) UK
Robertson and Vincent
(1975)
Hunt and Kennedy (1980}
vincent, Mitchell and
Robertson (1980)

8. TRANSYT/8

Only major references are included.

t NETSIM is now a component within the TRAF simulation system
which will soon be available from the U.S. Federal Highway
Administration.

should be made of the arterial road simulation package
MULTSIM (Gipps and Wilson 1980; Gipps 1982), which
provides a detailed modelling of car-following, lane-
switching, vehicle acceleration and deceleration charac-
teristics. It is, however, only suitable for modelling one-
way traffic and is not thus included in the appraisal.

This paper is concerned with the comparison of
various features of each package in order to select those
most appropriate for further investigation. A detailed
description of each package is beyond the scope of this
paper. Readers are referred to the publications shown in
Table I for further information. It should be noted that
the selection of packages is not exhaustive, and only
those that are widely publicised and supported are in-
chluded in this Table. Apart from NETSIM and TRAN-
SYT/8, the other programs have not yet been imple-
mented by the authors on a computer for testing. The ap-
praisal is based on a review of the published material,
and is therefore largely subjective.

THE COMPUTER PACKAGES

CLASSIFICATION OF MODELLING TECHNIQUES

There is a wide spectrum of modelling techniques availa-
ble in developing traffic management packages. For con-
venience, the techniques adopted in the models shown in

2%

Table [ are broadly grouped into three categories as
follows.

(a)  Microscopic simulation — the movement of each
vehicle is traced through the study network.
Detailed simulation of vehicle/road interaction is
possible, but at the expense of computational
resources. NETSIM and TRAFFICQ belong to
this category.

(b) Macroscopic simulation — vehicles are no longer
simulated individually. Vehicle movements on
each link are modelled as progressions of vehicie
bunches or platoons. The dispersion of each pla-
toon is also modetied. SATURN, TRANSIGN,
and TRANSYT belong to this category.

(¢)  Analytical modelling — vehicles are assigned into
a road network according to traffic conditions ex-
pressed in functions commonly called link delay or
speed-flow functions. These functions predict the
delay or speed on a link as a function of traffic
flows for various user-specified parameters or con-
ditions. These parameters may include the
capacity or the road type of the link. CONTRAM,
LATM, and MICRO-ASSIGNMENT belong to
this category.

Packages that belong to category (c) are sometimes
also addressed as simulation models. In this paper, the
use of the term simulation is restricted to categories (a)
and (b) only.

NETWORK REPRESENTATION

The network representation adopted in these computer
models is the usual node-link method. A node represents
an intersection and a link represents a one-way traffic
movement between two nodes. Trip generation or attrac-
tion occurs at the entry/exit nodes or centroids. There are
two exceptions:

(@) LATM — trips are generated from links and are
routed to destination links; this is thought to be
more capable of modelling a real-world situation
and permits detailed modelling of turning move-
ments.

() MICRO-ASSIGNMENT — a node is located at
mid-block in a street network so as to allow a
detailed modelling of intersection turning move-
ments in this package. Two nodes are required at
mid-block to represent a two-way street.

TIME-DEPENDENT MODELLING

Maost of the packages in Table I can accept an O-D matrix
expressed as a function of time. This is achieved by
dividing a period into several intervals, usually of 15 min
duration. The travel demand for each interval is assumed
to be constant in that interval. The matrix is usually
specified so as to model the growth and decay of a peak
demand in the total modelling period. Queues that are
not dissipated at the end of an interval are transferred to
the succeeding interval. The exceptions are TR ANSIGN
and TRANSYT (all versions), which can only be used
for single period modelling, although the TRANSYT
model uses time-dependent queuing theory. TRANSIGN
is implemented as a combination of TRAFFIC, an
equilibrium assignment package by Nguyen and James
(1975), and an earlier version of TRANSYT. Its facilities
are therefore limited by what is available in the early ver-
sion of TRANSYT.
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EVALUATION

As already mentioned, the evaluation of the eight models
is subjective. It is based on studies of the available
literature on these packages and on private communica-
tion with some of the authors. Of the eight models, NET-
SIM and TRANSYT/8 have been implemented at the
ARRB Cyber 171 computer, and TRANSIGN was tested
as an ARRBTRAFIC-TRANSYT combination as
reported in Luk (1978).

The evaluation criteria considered will include:
(a) the Ilevel of detail;
(b) possible applications and previous validations;
(c) the assignment algorithm adopted in the model;
(d) computational requirements; and
(e) documentation.

In Tables Il to V1, the performance of each model in each
evaluation criterion is represented by the number of stars
that the model scores. A score of five stars denotes the
best possible performance.

LEVEL OF DETAIL (TABLE II)

All assignment packages (1 to 5) are either analytical or
macroscopic simulation models and do not provide as
much detail as the microscopic NETSIM and
TRAFFICQ models. These microscopic models can ex-
plicitly simulate the effect of pedestrians and several
vehicle types including cars, buses and heavy vehicles.
NETSIM can also simulate car-following, lane-switching,
acceleration/deceieration and fane-blocking. TR AN-
SIGN and MICRO-ASSIGMENT are less detailed in
model structure than the others, and are currently capa-
ble of modelling one vehicle type. Other vehicle types in
these models have to be expressed in terms of passenger-
car equivalents. As previously mentioned, TRANSIGN
and TRANSYT/8 cannot accept an O-D trip matrix that
is expressed as a function of time, and are suitable only
for single period modelling.

All packages except MICRO-ASSIGNMENT claim
to be capable of modelling the effect of downstream
blocking due to demand exceeding the capacity of a link
during congested periods (see Table II). The microscopic
models, NETSIM and TRAFFICQ, again provide a more
detailed simulation of conditions at near-saturation and

TABLE 11
LEVEL OF DETAIL
Package Modelling Vehicle Oversaturation Post-processing Rating
Technique Types Modelling
1. CONTRAM - analytical cars lane blocking assigned flows e
- time-dependent buses will affect delay fuel consumption
- route choice heavy and assignment netwerk travel
optimisation vehicles time and delay
2. LATM - analytical cars lane blocking assigned flows Fr%
- time-dependent heavy will limit further network travel
vehicles access; excess time
vehicles will be network plotting
re-routed or remain fuel consumption
in queue and screenline analysis
dissipate in the pollution generation
next interval
3. MICRO- - analytical cars does not simulate delay/stops Lk
ASSIGNMENT - time-dependent over-saturation fuel consumption
: network plotting
4. SATURN ~ macroscopic cars use 'suppressed fuel consumption FHhEX
with platoon buses flow' to keep network plotting
dispersion track of over- with assigned
- time-dependent saturation flows
5. TRANSIGN ~ macroscopic cars does not simulate platoon progress— ***
with platoon over~saturation jon plottings in
dispersion TRANSYT
assigned flows
network travel
time
6. NETSIM — microscopic cars detailed modelling of fuel consumption % % k%
- time-dependent buses lane blocking and emission
heavy possible graphic display
vehicles possible
(pedestrians)
7. TRAFFICQ - microscopic cars detailed modelling of link travel LAt
- time-dependent buses lane blocking time, gueue
heavy possible length -
vehicles pedestrians
(pedestrians) delay
8. TRANSYT/S8 ~ macroscopic cars user-specifired fuel consumption LRt
with mplatoon buses queue length plateen progress-—
dispersion (pedestrians) restraint on ion

each link

link travel time,
stops, delay
pedestrians delay
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over-saturation than others. TRANSIGN as a combina-
tion of TRAFFIC and TRANSYT should be capable of
utilising the facilities in the latest version of TRANSYT
(the eighth version). In particular, a constraint on the
queue length in TRANSYT/8 can prevent the blocking of
the upstream intersection at a congested link. Since the
publications related to TRANSIGN have been based on
earlier versions of TRANSYT, it is therefore assumed
that, in the evaluation of TRANSIGN, TRANSYT/8 is
not used in combination with TRAFFIC.

Post-processing is available in all models to produce
measures of effectiveness such as the network journey
time/delay, stops and speed. Fuel consumption is
modelled in all models except TRANSIGN and
TRAFFICQ. Pollutant emission is available from LATM
and NETSIM as well. Network plotting with assigned
flows for each link is available in LATM, MICRO-
ASSIGNMENT and SATURN. All packages appear to
be capable of modelling the impact of implementing a
variety of control measures including priority junctions,
turn bans, signals, roundabouts, etc. Of the eight models,
NETSIM, TRAFFICQ and TRANSYT/8 are more suita-
ble for detailed investigation of signal control. In particu-
lar, TRANSYT/8 is a well-proven, and widely-accepted,
package for co-ordinating traffic signals. NETSIM is the
other model that has also been circulated and tested in
several countries. Both NETSIM and TRAFFICQ are
capable of simulating the operation of a VA traffic con-
troller, although the simulation may be limited to particu-
lar types of VA operation. All the other models are only
useful for fixed-time control operations.

APPLICATIONS AND VALIDATIONS (TABLE IID

Most packages were found to be validated only on
limited real-worid networks. They have yet to be ac-
cepted as a general traffic planning and design tool. Of
the five assignment models, CONTRAM appears to be
useful for most major applications such as signals, roun-
dabouts and priority junctions. It can also be used for
route choice and signal timing optimisation. TRANSIGN
is also capable of route choice and signal optimisation. It
was, however, found that the combined problem of
assignment and signal optimisation is a non-convex
problem and that the model does not guarantee a global
sofution (Chariesworth 1977; Luk 1978). The solution,
i.e. a flow pattern that is mutually consistent with a set of
signal timings, is found to be dependent on the initial
flow pattern (or signal timings). This problem can be
avoided if the signal settings are kept constant in the
assignment algorithms, as in LATM, SATURN and
MICRO-ASSIGNMENT.

Signal co-ordination can be investigated in all
models except LATM and MICRO-ASSIGNMENT.
Apart from TRANSYT/8 (and hence TRANSIGN),
CONTRAM is the only other model that has the
capability of optimising signal settings for minimum
delay or other objective functions. TRANSYT has been
used and validated world-wide. 1t therefore receives
three stars in Table IIl.

ASSIGNMENT ALGORITHM (TABLE IV)

All five assignment models adopt techniques that can be
broadly designated as iterative, multi-path, capacity

TABLE 111
APPLICATIONSAND VALIDATIONS
Package Applications Special Features validation Rating
1. CONTRAM - signals (fixed-time), route diversion strategies UK *kx
roundabouts, priority can be simulated by - Reading
junctions changing the capacity of
route choice and signal certain links and passing
optimisation 'messages' to vehicle packets
2. LATM signals (fixed-time), freeway merging and diverging; Australia LA
roundabouts, priority interaction between freeway - Hawthorn
junctions and local area; links with - Waveriley
route choice optimisation large-scale network assignment - Bayswater
model and arterial road simala-
3. MICRO- signals (fixed-time), tion model USA *
ASSIGNMENT priority junctions - San Jose
route choice optimisation
4. SATURN signals (fixed-time), generation or supplement- UK
roundabouts, priority ing O-D trip matrix from - Harrogate FEREK
junctions traffic counts -~ Liverpool
route choice optimisation - Wakefield
5. TRANSIGN - signals (fixed-time) UK *k
- route choice and signal - Glasgow
optimisation
6. NETSIM signals (fixed-time lane-switching, car- USA x%
and v.a.) following and - washington,DC
priority junctions acceleration/deceleration - Utah

7. TRAFFICQ

8. TRANSYT/8

signals (fixed-time
and v.a.)
roundabouts

- priority junctions

signals (fixed-time)
priority junctions

- signal optimisation

modelled

- New Jersey

UK
- York
- Wandsworth

widely tested
and used all
over the world

*xx
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TABLEIV
ASSIGNMENT ALGORITHM
Package Method Rating
1. CONTRAM Deterministic, multi-path capacity FEE
restraint;:; convergence observed
2. LATM Probabilistic, multi-path, capacity * % x
restraint; convergence cbhserved
3. MICRO- Deterministic, multi-path capacity k%
ASSTIGNMENT restralint; convergence observed
4. SATURN Equilibrium assignment with xhkk
convergence and optimality
guaranteed
5. TRANSIGN As in SATURN %ok ko
6. NETSIM No assignment
7. TRAFFICQ No assignment
8. TRANSYT/S8 No assignment

restraint methods. SATURN and TRANSIGN are iden-
tical in that both adopt the equilibrium method. By op-
timally combining a sequence of all-or-nothing assign-
ments, this method produces a user-optimised or system-
optimised flow pattern (Wardrop 1952; Luk 1978; Ak-
celik 1979). For a given O-D trip mairix, convergence is
guaranteed as long as the speed-flow relationship is
monoteonically decreasing, i.e. speed decreases as flow in-
CTeases.

The equilibriutn technique is theoretically superior
to techniques adopted in the other assignment modeis. It
is given one more star in Table [V. However, the
equilibrium technique assumes certain route choice
restrictions such as perfect network knowledge and iden-
tical perceptions of network conditions by all travellers.
Furthermore, Wardrop’s equilibrium principle applies
only for entire trips, not segments within a trip. Different
parts of a journey may involve different route choice
behaviour. For example, a forced change of route at the
start of a work journey may be resisied more strongly
than one ‘en-route’, perhaps because it is closer to the
point of origin and there are fewer aliermatives leading to
it in the choice set. Hence, route choice at equilibrium is &
complex issue and other asssignment techniques may be
equally appropriate in particular studies. The assignment
methods adopted in CONTRAM, LATM and MICRO-
ASSIGNMENT are different from one another, but all
claim to be capable of convergence in five to ten itera-
tions in most applications. Packages 6 to & are not given
any score because they do not have assignment
capability.

COMPUTATIONAL REQUIREMENT (TABLE V)

The memory requirement for implementing computer
models depend on the size of the network to be
modelled, i.e. the number of nodes and links. It will also
be dependent on the program size, which in turn depends
largely on whether the model is microscopic,
macroscopic, or analytical. A microscopic model tends to
require substantially more memory to keep track of the
status of each vehicle, such as speed and position.

Australian Road Research, 13(1), March 1983

The status of a vehicle in a microscopic model can be
updated on a time-scanning basis at regular intervals of,
say, one second. It can also be updated on an event-scan-
ning basis, i.e. untif a event such as the generation of a
vehicle takes place. A time-scanning microscopic simula-
tion model usually requires more computational time but
is sirnpler in model structure and programming. NET-
SIM and TRAFFICQ are time-scanning models.

The high-level language FORTRAN IV is used in all
models except MICRO-ASSIGNMENT. The main
program of MICRO-ASSIGNMENT, called MICRG,
was written in the TBM/370 assembly language, and other
subroutines in FORTRAN IV. This model is therefore
far less portable than all other models and receives one
star in Table V. TRAFFICQ was originally developed in
CSL (Control and Simulation Language), and is now
avaiiable also in FORTRAN IV.

In recent years, there has been a trend towards the
use of high-level languages in microprocessor-based
systems. This trend has created the need for more
Memory space, greater execution speed and easier access
to software library. An 8-bit microprocessor such as the
Z8108 can now address up to 512K bytes (1 byte = §
bits) of physical meomory space with a speed range of 6
to 25 MHz (Whitcomb 1982). As the compiler for
Fortran is usually available for these systems, most of
the packages described in this paper can be implemented
on microprocessor systems. The package TRAFFICQ is
now available under the CP/M (Control Program for
Microcomputer) operating system. The adoption of a
commeon micioprocesssor operating system such as the
CP/M by most manufacturers has further enhanced the
portability of microprocessor software.

DOCUMENTATION (TABLE VI)

NETSIM, TRAFFICQ and TRANSYT/§ appear to be
better documented than the others. TRANSYT, in par-
ticular, has undergone many revisions and the user’s
manual is now clear and very few errors should remain.
NETSIM 18 well-documented but was found to be
difficult in creating the input data base.
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TABLEV
COMPUTATIONAL REQUIREMENT
package Programming Memoxy Central
g Language Requirement Processing Rating
Time
1. CONTRAM FORTRAN IV Information not Low Fxk
available from
published
literature
2. LATM FORTRAN IV 46K words for 200 Low * Kk
nodes on Cyber 76
3. MICRO- IBM 370 53K words for 170 Low *
ASSIGNMENT Assembler & nodes on IBM 370
FORTRAN IV
4. SATURN FORTRAN IV 200 words per node Medium ***
plus basic program
size on Amdahl 1
5. TRANSIGN FORTRAN IV About the same as Medium **
TRANSYT
6. NETSIM FORTRAN IV 45K wordst for 20 High %
nodes
600 vehicles
on Cyber 171
7. TRAFFICQ FORTRAN IV 55K words for 60 High *xx
or CSL nodes; also
(Control & available on CP/M
Simulation system
Language)
€. TRANSYT/S8 FORTRAN IV 45K wordst for 50 Low *% k
nodes on Cyber 171 (if no
optimi-
sation
¥ memory requirement minimised by overlaying or segment-loading.
TABLE VI
DOCUMENTATION
Published ' . .
Package Materiais User's Guide Rating
1. CONTRAM Few Reasonable *x
2. LATM Sufficient and clear Reasonable Fhk
3. MICRO- Few Reasonable * %k
ASSIGNMENT
4. SATURN Sufficient and clear Reasonable * &%
5. TRANSIGN sufficient Not published *%
6. NETSIM Many and clear Clear and detalled ***#%*
7. TRAFFICQ Sufficient Clear and easy to Fkkx
use
8. TRANSYT/S8 Many and clear Clear and easy to *hEk Kk

use

Australian Road Research, 13(1), March 1983
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SATURN, MICRO-ASSIGNMENT, LATM and
CONTRAM are also reasonably documented. The user’s
guide for TRANSIGN has not been quoted in the
published literature in Table I, but presumably would be
available on request.

DISCUSSION

The usefulness of a package depends very much on the
type of network and the problem under consideration.
For example, LATM is particularly suitable for studying
route diversion in a local residential area with few or no
signalised intersections, whereas TRANSYT is ideal for
studying signal co-ordination in the CBD of a city. The
user has to make the final choice according to the needs
of his study. He should be aware of the limitations of the
model of his choice, and the methodologies adopted in its
development. This will allow him to comprehend and in-
terpret the model outputs, which are usually difficult to
understand. :

* Theresults of the appraisal are summarised in Table
VIl SATURN appears to be an ‘all rounder’. It has a
theoretically sound assignment technique and a suffi-
ciently accurate simulation of traffic progression through
anetwork. It is also capable of modelling a variety of con-
trol measures for both cars and buses. However, the
Australian traffic operations may be different from those
in use in U.K. as modelled in SATURN. For example,
the gap acceptance behaviour at a roundabout in
Australia may be quite different from that in some over-
seas countries. There may therefore be some advantage
in applying LATM for local networks. Further, LATM is
currently under extensive development. The future
enhanced LATM model may prove to be a very useful
tool for small area traffic management studies.

This paper considers the eight traffic management
models at the level of small networks. These models are
also capable of predicting the impact of a management
measure at the level of a road segment within the net-
work. In particular, the microsopic models simulate and
irack the movement of a specific vehicle throughout its
Jjourney within a study area. In their current forms, none
of the eight models can be used to address the broader,
but closely related issues of land-use, distribution and

mode choice. A previous study that linked the assign-
ment model ARRBTRAFIC with the land-
use/distribution model TRANSTEP was reported by Luk
and Nairn (1980). The study utilised the Newcastle
(N.S.W.) network and adopted an iterative sequential
procedure to obtain an equilibrium between the demand
for travel and level of service provided by a network. An
equilibrium solution was located after four to five itera-
tions, but further iterations led to oscillations with an
amplitude of 5 to 10 per cent around the theoretical
equilibrium point. This order of accuracy or resolution is
sufTicient for long-term strategic planning, but may be of
limnited use for small area management. Further research
may provide techniques that reduce the oscillation and
accurately isolate the equilibrium point. However, the
possibility of an equilibrium between land-use planning,
which has a long-term effect, and a short-term event
such as traffic re-routeing may have to be established
first,

CONCLUSIONS

The study of the eight models selected for appraisal indi-
cates that there is as yet no single package that can model
all of the control measures commonly adopted for traffic
management. There appears to be a gap between the
macroscopic assignment models such as CONTRAM,
LATM or SATURN and the microscopic simulation
models such as NETSIM or TRAFFICQ. The assign-
ment models can study the re-routeing effect of control
measures but do not have the defails to simulate driving
behaviour such as lane-changing, lane-blocking or ac-
celeration/deceleration. On the other hand, a simulation
model without the capability of assignment is limited in
its use as a traffic planning tool. Hence, the user should
be cautious about the choice of a model to meet the needs
of his study. Apart from TRANSYT, the experience of
applying these models to real-world networks is also
largely limited to those who originally developed the
models. There is a need to develop the experience and
expertise by using some of these models in case studies
under Australian traffic conditions. A comparative study
of these models should review areas for further refine-
ment, and situations which are best analysed by a specific
model.

Level Application
Package of and Assignment Computaticnal Documentaticn
Detail validation Algorithm Reguirement
1. CONTRAM ko EE *kk EX 3 £
2. LATM FxE LD kK %%k LT
3. MICRO- *%x * * K% * %
ASSIGNMENT
4. SATURN e ek ; xRk R wkok ok k& EE 33
5. TRANSIGN xR Wk LS ok *k
6. NETSIM Sk ok £33 + *k koA
7_ TRAFFICQ Kk T hkk + *xX Kk k
8. TRANSYT/S £ 1 & &k 0 EE X A kd e

i nol available.

Australian Road Research, 13(1), March 1983

31




LUK ET AL. — AREA TRAFFIC MANAGEMENT MODELS

REFERENCES

AKCELIK, R. (1979). A graphical explanation of the two prin-
ciples and two techniques of traffic assignment. Transg.
Res. A13A(3), pp. 179-84.

BOLLAND, J.D., HALL, M.D. and VAN VLIET, D. (1979).
SATURN —a model for the evaluation of traffic manage-
ment schemes. Inst. for Transp. Studies, Univ. Leeds,
Working Paper 106.

—— and WILLUMSEN, L.G. (1977). A model for the
simulation of traffic management schemes. Proc. PTRC
Summer Annu. Meet., Univ. Warwick, July, Vol. P152, pp.
76-83.

—— (1979). SATURN: simulation and assignment of traffic
in urban road networks. Ir Institute of Transportation
Studies, University of California and U.S. Department of
Transport ‘Proceedings of the International Symposium on
Traffic Control Systems’, Vol. 2D, pp. 99-115.

BROWN, G.B.H. and SCOTT, R.S. (1970). Micro-assignment: a
new tool for small-area planning. Highw. Res. Rec. 322, pp.
149-61.

CHARLESWORTH, J.E. (1977). The calculation of mutually
consistent signal settings and traffic assignment for a sig-
nal-controlled road network. Proc. 7th Int. Symp. of
Transp. and Traffic Theory, Kyoto, pp. 545-70.

—— (1978). TRANSIGN: status, development and possible
extensions. fz P.R. Leonard (Ed.) ‘Seminar on the Design
of Traffic Management Schemes. Crowthorne, May’.
Transp. Road Res. Lab. (U.K.) TRRL Supp. Rep. SR 568,
pp- 25-28.

—— (1979). Control and routeing of traffic in a road network.
Traffic Eng. Control 20(10), pp. 460-66.

—— (1980). Equilibrium assignment of traffic to road net-
works containing signals — the need for multi-vatued link
travel-times. Traffic Eng. Conrrol21(3), pp. 108-9, 113.

DAWSON, J.A.L. (1979). Comprehensive traffic management
in York: the monitoring and modelling. 7raffic £ng. Con-
1o/ 20(1),pp. 510-15.

EASA, SM. and MAY, A.D. (1981). Evaluation of traffic
management strategies in central business districts. Transp.
Res. Rec. 816, pp. 1-10.

EASA, SM., YEH, T.A. and MAY, A.D. (1980a). Traffic
management of dense networks, VoL I — analysis of
traffic operations in residential and downtown areas. Inst.
Transp. Studies, Univ. California, Berkeley, Research Rep.
UCB-ITS-RR-80-5.

—— (19806 ). Traffic management of dense networks, Vol. II
— User’s guide of the refined micro-assignment model.
Inst. Transp. Studies, Univ. Calitornia, Berkeley, Research
Rep. UCB-ITS-RR-80-6.

FERREIRA,L.J.A,, HALL, M.D. and VAN VLIET, D. (1981).
Applications of SATURN to analysis of traffic manage-
ment schemes. Proc. PTRC Summer Annu. Meet., Univ.
Warwick, July, Vol. P213, pp. 285-98.

—— (1982). SATURN —a user’s guide, Amdahl V7 version.
Inst. Transp. Studies, Univ. Leeds, Working Paper No.
146.

GIPPS, P.G. (1982). The effect of trams and buses on the fuel
consumption of other vehicles. Papers. Joint SAE-
A/ARRB 2nd Conf. on Traffic Energy and Emissions,
May, Paper 25.

—— and WILSON, B.G. (1980). MULTSIM: a computer
package for simulating multilane traffic flows. Proc. 4th
Biennial Conf., Simulation Soc. Aust., Brisbane (unpaged).

HUNT, P.B. and KENNEDY, J.V. (1980). A guide to TRAN-
SYT/7. Transp. Road Res. Res. Lab. (U.K.) TRRL Supp.
Rep. SR 595.

LEONARD, D.R. and GOWER, P. (1982). User guide to CON-
TRAM. Version 4. Transp. Road Res. Lab. (U.K.) TRRL
Supp. Rep. SR 735.

LEONARD, D.R. and TOUGH, J.B. (1979). Validation work
on CONTRAM — a model for use in the design of iraffic
management schemes. Proc. PTRC Summer Annu. Meet.,
Univ. Warwick, July, Vol. P180, pp. 135-53.

—— and BAGULEY, P.C. (1978). CONTRAM: a traffic
assignment model for predicting flows and queues during
peak periods. Transp. Road Res. Lab. (U.K.) TRRL Lab.
Rep. LR 841.

32

LIEBERMAN, E. (1981). Enhanced NETSIM program.
Transp. Res. Board, Special Rep. 194, pp. 32-5.

—— WORRALL, R.D., WICKS, D. and WOO, J. (1977a).
NETSIM model — technical report. US. Fed. Highw. Ad-
min. Rep. FHWA-RD-7741.

—— (19776). NETSIM model — program documentation,
Part 1. U.S. Fed. Highw. Admin. Rep. FHWA-RD-77-42.

—— (1977¢). NETSIM model — program documentation,
Part II. U.S. Fed. Highw. Admin. Rep. FHWA-RD-7743.

—— (19774). NETSIM model — user’s guide. U.S. Fed.
Highw. Admin. Rep. FHWA-RD-77-44.

—— (1977e). NETSIM model — fuel and emission extension.
US. Fed. Highw. Admin. Rep. FHWA-RD-77-45.

LOGIE,D.M.W. (1977). Computer-aided design and evaluation
of traffic management schemes: Programs LP-Plan and
TRAFFICQ. Traff. Eng. Control18(7/8),pp. 347-53.

—— (1979a). TRAFFICQ: a comprehensive model for traffic
management schemes. Traff. £ng. Control 20(1), pp.
516-18.

—— (1979%). Computer-aided design and evaluation of
traffic systems. /n Institute of Transportation Studies and
US. Department of Transport. ‘Proceedings of the Inter-
national Symposium on Traffic Control Systems’, Vol. 20,
pp- 161-83.

—— (1982). TRAFFICQ: simulation of traffic in small,
complex road networks. Jn Institute of Electrical
Engineers (U.K.) ‘International Conference on Road
Traffic Signalling’, Conf. Publ. No. 207, pp: 107-10.

—— and DAWSON, J.A.L. (1980). TRAFFICQ — User’s
manual. Traffic Advisory Unit, U.K. Dept Transport.
LUK, LY K. (1978). Tests on a heuristic algorithm for a com-
bined ATC-assignment algorithm. Proc. 9th ARRB Conf.

9(5), pp. 213-20.

—— and NAIRN, RJ. (1980). Interaction between land-
use/distribution and assignment. Eng. Conf., Adelaide.
Inst. Eng. Aust. Nat. Conf. Pubi. No. 80/2. pp. 195-201,
April.

NGUYEN, S. and JAMES, L. (1975). TRAFFIC: an
equilibrium traffic assignment program. Univ. Montreal,
Centre de Recherche sur les Transports, Publ. No. 17.

ROBERTSON, D.I. (1969). TRANSYT: a traffic network study
tool. Road Res. Lab. ‘(U.K.) RRL Rep. LR 253.

—— and VINCENT, R.A. (1975). Bus priority in a network of
fixed-time signals. Transp. Road Res. Lab. (U.K.) TRRL
Lab. Rep. LR 666.

TAYLOR, M.A.P. (1977). Application of a local area traffic
model in an inner suburb of Melbourne. Proc. 3rd Aust.
Transp. Res. Forum, Melbourne, May (unpaged).

—— (1978). Traffic distribution in a residential cell. Proc. 4th
Aust. Transp. Res. Forum, Perth, pp. 567-90, May.

—— (1979a). Evaluating the performance of a simulation
model. Transp. Res. 413 A(3),p.159-73.

—— (197956). Small area traffic analysis using the LATM
package. Aust. Rd Res. 8(4), pp. 48-56.

—— (1980). Australian experience with a local area traffic
model. ITE J.50(10), pp. 31-41.

—— (1982). LATM —a program package for local area traffic
modelling. Version 2.0 CSIRO Div. Build. Res. (un-
published).

—— and GIPPS, P.G. (1982). On the modelling of flows in
transport systems. Papers. Joint SAE-A/ARRB 2nd Conf.
on Traffic Energy and Emissions, May, Paper 23.

TOUGH, P.R. (1978). CONTRAM: a traffic assignment model
for use in the design of traffic management schemes. I
D.R. Leonard (Ed.) ‘Seminar on the Design of Traffic
Management Schemes, Crowthorne, May’. Transp. Road
Res. Lab. (U.K.) TRRL Supp. Rep. SR 568, pp. 19-21.

VINCENT, R.A., MITCHELL, A.l. and ROBERTSON, D.I
(1980). User’s guide to TRANSYT/8. Transp. Road Res.
Lab. (U.K.) TRRL Lab. Rep. LR 888.

WARDROP, J.G. (1952). Some theoretical aspects of road
traffic research. Proc. Inst. Civ. Eng. (Part II), 1(2), pp.
325-62.

WHITCOMB, R. (1982). On-chip memory management comes
to 8-bit nP. Elect. Design 30(21), pp. 163-71.

WILLUMSEN, L.G. (1978). Estimation of O-D matrix from
traffic counts: a review. Inst. Transp. Studies, Univ. Leeds,
Working Paper 99.

Australian Road Research,13(3), March 1983



LUK ET AL. — AREA TRAFFIC MANAGEMENT MODELS

James Luk is a Senior Research Scientist
with the Australian Road Research Board.
He received the B.5Sc. from the Chinese
University of Hong Kong in 1970 and the
M.Eng Sc. from The University of New
South Wales, Australia m 1972, He

Rammi Akcelik studied at the Istanbul
Technical University for five years and,
Jollowing a period as a lecturer at the
Karadeniz Technical Uhniversity, com-
pleted his Ph.D. at the Institute for
Transport Studies at the University of

Leeds in 1974, He arrived in Australia in
1975 to work with the National Capital
Development Commission as a waffic

worked for Racal Electronics Pry Lid and
Amalgamated Wireless Australasia Lid
before joining the Board in 1975. After a

— Jew years' research in areas including § . inerd  engineer. During this period he published
LYXK.LUK, rural road models, equilibrium traffic R.AKCELIK, Ppapers on rotite control, traffic assignment
B.Sc.,M.EngSc., assignment and urban wraffic control, he Civ.Eng., and simulation. Rahmi joined ARRE in
MILEE, spent a year on secondment to the Depart- M.Se.(ITU), 1979 and is now a Principal Research
M.LE.(Aust.) ment of Main Roads, NS.W. in 1979-80. Ph.D. (Leeds), Scientist in the Road Users Work Area.
At the Department, he was involved in the M.LE.Aust. He has continued his work in traffic sig-

analysis of the Sydney Co-ordinated
Adaptive Traffic (SCAT) control
algorithms. He also participated in the
Parramaita Experiment for the evaluation
af the SCAT method. His current interest
is in rraffic management models and
Systems.

Darrell Bowyer graduated from
Melbourne University in 1968, with ma-
Jors in mathematics and statistics. He was
engaged In a wide range of traffic analysis
and transport planning activities with the
Counrry Roads Board and Commonwealth
Bureau of Roads through to 1976, when
he moved 1o a research position in ARRB.

nals and fuel consumption and is currently
inwlved in updating the work he recently
published in ARRB Research Report No.
123, ‘Traffic Signals: Capacity and Tim-
ing Analysis’.

Ray Brindle graduated in Civil Engineer-
ing from Melbourne University in I965.
He subsequently gained a Town Planning
Diploma and a Masters degree in
tranisport at the same institution. A former
CRB cadet, he worked with the Board on
road planning for some years dafter gra-
duation. After two years with the former
Commonwealth Bureau of Roads, and

Since then Darrell has been engaged in ‘gg

" research relating to transport manage- eight years as a consultant, he joirted
D.P.BOWYER, ment, travel demand modelling and the R.E.BRINDLE, ARRB in 1978. His interests since then

B.Sc. design of public ransport services. B.E.(Civ.), have focussed on maffic and planning
M.Eng.5¢.{Trans.), maiters, especially at the local government
Dip. T.R.P. scale. Forthcoming work will Jook at

traffic generators and the behaviour of
traffic in local networks.

Australian Road Research, 13(1), March 1983

33



