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Route Choice and Signal Control: The Poten-
tial for Integrated Route Guidance. Tom Van
Vuren and Dirck Van Vliet. (Institute for Transport
Studies Series, No. 5). Avebury, Ashgate Publishing
Ltd., Gower House, Croft Road, Aldershot, Hamp-
shire GU 11 3HR, England. 1992. 222 pp + xii.
ISBN 1-85628-289-9. (Also available from Gower
Publishing Co., Old Post Road, Brookfield, VT
05036, USA). $59.95.

Most design work for urban traffic facilities is based
on the use of constant arrival (demand) flows, ignor-
ing possible effects of traffic control (supply) on
flow patterns and levels. On the other hand, the as-
signment of traffic demand to a network, as a basic
step in the transport planning process, is tradition-
ally carried out with a given set of traffic control
conditions. The combined traffic assignment and
control problem has been studied in the past, but this
important subject is likely to receive more attention
in the future because of the increased emphasis on
demand management (Luk, 1992) and route guid-
ance in intelligent vehicle-highway systems (FHWA,
1992) and because it is so fundamental to the model-
ling of traffic in urban areas.

Van Vuren and Van Vliet present an extensive
study of the combined traffic assignment and control
problem. Specifically, they deal with this problem in
the context of network design and dynamic route
guidance. The authors should be congratulated for
successfully dealing with such a complex topic. They
clearly state the objectives, assumptions, and limita-
tions of the study at the outset and provide useful
summaries and discussions which qualify their find-
ings at the end of each section and in the last chapter
of the book. One criticism of the study is that it is
limited to the use of methods developed in the United
Kingdom; the authors miss out on international de-
velopments that are potentially very useful in this
research. »

The strength of the book is more in traffic as-
signment than in traffic control. It deals with signal
control only, and more importantly, with the design
of green splits in an off-line fashion. Although the
context of the study is defined as traffic responsive
control, the various control strategies it considers, as
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well as the associated models, are of a fixed-time
nature and not real vehicle-actuated control as we
know it. The problem in real-life networks is even
more complex considering the existence of round-
abouts and sign-controlled intersections interspersed
with signalized intersections; these make the dynamic
control of traffic even more difficult.

The study does not deal with the most impor-
tant parameter in signal control: the cycle time. This
reviewer’s work two decades ago (Akgelik, 1974) in-
dicated that the most beneficial effect of route con-
trol in a signal-controlled network was to reduce the
cycle time at the critical intersection by diverting, for
example, a critical turning stream away from that
intersection, resulting in benefits to traffic at many
intersections in the area.

A critical assumption in traffic modelling is the
use of constant saturation flows. In real-life net-
works, such factors as opposed turns, short lanes
and lane blockages in shared lanes result in decreased
saturation flows with increased cycle times. This fact
is still neglected by those who follow the traditional
traffic models that were primarily developed for sim-
ple manual calculation purposes. To some degree,
the SATURN model used for simulating the real-life
networks in this study appears to allow for such ca-
pacity losses.

The green split policies considered include the
equal degree of saturation (EQUISAT), minimum
delay and equal “saturation flow-weighted delay”
policies. It would have been useful to test such green
split policies as unequal degree of saturation (higher
degrees of saturation to minor routes) and major
route priority. The latter is relevant to the case of a
given cycle time as used in this study and is particu-
larly important in the case of coordinated signals.
Methods for calculating green splits using these poli-
cies have been described by the reviewer (Akgelik
1990) and are not much more difficult than the appli-
cation of the EQUISAT method.

Recently, methods for estimating average green
times and cycle time under vehicle actuated signal
operation with different types of signal controllers
have also been developed (Akgelik 1993). It would be
interesting to study the combined traffic assignment
and control problem with true vehicle-actuated sig-
nal operations since the implied degrees of saturation
are unlike those assumed for fixed-time signal anal-
ysis.

Interestingly, in Chapter 2, the authors state
that the SCOOT traffic responsive control system
developed in the United Kingdom uses the EQUI-
SAT method for calculating green splits, and in the
final chapter, conclude that this policy is now obso-
lete, mainly because it performs poorly compared
with the minimum delay settings, and is found to be
unstable. The authors express this conclusion in the
context of the combined traffic assignment and con-
trol problem, not in discussing the SCOOT control
system specifically.

The travel time/cost models used in this study
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are the well-known BPR function, Davidson’s func-
tion, a function incorporating Webster’s steady-state
delay equation, and another function that incorpo-
rates the time-dependent equivalent of Webster’s
function. The time-dependent delay model appears
to be based on the correct definition of delay for
traffic assignment purposes, namely the delay to ve-
hicles arriving during the flow period including any
oversaturation delay experienced after that period.
However, it appears that there is a typographical
error in Equation (2.36): replace B = fT/c* by B
= f/(Tc? to obtain the correct model as in Equation
(2.37).

In spite of the authors’ note that the time-
dependent function is not based on any realistic
queueing analysis, recent theoretical and simulation
work reported in the literature indicates that the
time-dependent form is realistic.

Note that the form of the delay equation used
in Australia (Akgelik, 1990) has capacity per cycle
(product of saturation flow and green time) as an
extra parameter, predicting less delay for a move-
ment which has a higher capacity per cycle (major
route) under the same degree of saturation. This has
important implications in terms of the relative delays
on major and minor routes, an issue to which the
authors devote a great deal of attention. The authors
should also note a recent paper by the reviewer that
discusses cost functions including the time-depen-
dent equivalent of Davidson’s function and proposes
an alternative time-dependent function (Akgelik,
1991).

An important weakness of Webster’s delay
model is the assumption of isolated signal operation.
Simple delay models that allow for platooned arriv-
als by using progression factors as in the Highway
Capacity Manual could be used for more realistic
analysis of traffic in urban areas, although further
development is needed in this area.

There are other serious shortcomings in the
modelling of networks which should be improved in
future studies. Among these, the most serious short-
coming is the lack of allowance for capacity losses
due to the existence of downstream queues (queue
interaction) and the resulting backward spread of
congestion (Johnson & Akgelik, 1992; Rouphail &
Akgelik, 1992). Another issue is that the random/
overflow delays appear to be over-predicted by exist-
ing coordinated signal models (Akgelik & Rouphail,
1993). These are very relevant to network modelling
in the context of demand management and route
guidance.

More attention should also be paid to the vari-
able-demand issue for correct modelling in relation
to the study of the combined traffic assignment and
control problem in an equilibrium context as the au-
thors have adopted.

In dealing with the traffic assignment methods,
the authors consider the classical user-optimal and
system-optimal assignment principles, actual versus
perceived costs, and multiple user classes. These are
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all relevant in the context of route guidance. Travel
time (considered to represent travel cost) is used as
the route choice criterion. This represents a weakness
in assignment as seen in the simple, but useful, two-
route example used in Chapter 3 by the authors to
highlight various issues.

In fact, the simple two-route example indicates
the shortcoming of the use of travel time as the route
choice criterion. In many cases, using this criterion,
all flows are assigned to the minor route. Serious
consideration should be given to the use of the num-
ber of stops combined with delay (travel time) to
represent the travel cost. As used in most models for
traffic design, the number of stops is important in
accurate prediction of operating costs (fuel con-
sumption, etc). The minimum-delay and minimum-
stop solutions diverge particularly in terms of the
optimum cycle time and optimum major-minor route
green splits. In terms of route choice, the number
of stops would represent driving quality and could
explain why the drivers would choose a freeway-type
facility against a road through a town center (with
many intersections) even if the travel time is some-
what longer.

In Chapter 5, more realistic findings are ob-
tained from the analysis of real-life networks, which
show that the minimum-delay policy performs best
in terms of resulting network travel times.

Chapter 7 presents the results of route guidance
tests by simulating two networks using a multiple
user class assignment model. The main finding is that
there are additional benefits from the integration of
route guidance with traffic control, compared to the
benefits from route guidance alone. However, the
authors rightly emphasize that such tentative conclu-
sions need to be verified by further tests on a multi-
tude of networks and with different model assump-
tions.

In the concluding chapter, the authors make a
strong case for the use of an iterative assignment
control procedure, challenging theoreticians who
have criticized this method as a rather poor heuristic.
They argue that no efficient solution methods cur-
rently exist for the network design problem, and that
proposed alterative solution methods are either very
cumbersome or they depend on extreme simplifica-
tions in the network description and/or the cost as-
sumptions to enable convenient mathematical ap-
proaches. The authors question the validity and
actual value of any resulting optimum green splits
that result from such calculations. In this, the au-
thors have the full support of the reviewer!

Van Vuren and Van Vliet’s work is a valuable
contribution to the study of the combined traffic
assignment and control problem. They have set the
stage; but substantial analytical work will be re-
quired before reliable models are developed for the
purposes of demand management, network design,
and dynamic route guidance. Analytical work should
continue along the same lines until some significant
modelling issues are resolved.
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