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Books of Interest

Review

The Theory of Road Traffic Flow by Winifred 1. Ashton, John Wiley and Sons, New
York, 1966, 178 pages, $5.00

Tle funetion of a monograph on a research field that has not quite ‘gelled’ is to
present the different theories that are considered relevant, and either enough data to
allow the reader to form his own judgments on the usefulness of each theory, or a
personal critical evaluation that puts each theory into a broader framework. Viewed
in the light of these requirements, this book must be regarded as a failure since it
neither presents any data, nor is there any appraisal of the state of the art other
than that presented in one or two of the original papers. As a result, the book can-
not be regarded as more than a rough indication of some mathematical problems of
current interest.

The topics that are discussed certainly form a good part of the current research
in traffic flow. These include the follow-the-leader model of traffic flow, the Light-
hill-Witham continuum theory and its extensions, the design of traffic signals,
queuing theory and the theory of delay at an intersection, simulation techniques,
and accident statistics. However, a very serious gap is the fact that there is no
reference to the voluminous work on the origin-destination studies or recent work
on town planning. These certainly require consideration in any account of macro-
scopic traffic flow. Furthermore the discussion of computer control of traffic is
sketchy and unreferenced. The treatment of any one of the topics covered is not so
much incorrect as it is lifeless. For example, considerable space is allotted to the
treatment of the follow-the-leader model, and it is correctly pointed out that the
simple linear theory first explored by Pirus ano Ruuscuer (both unmentioned)
and more extensively by HERMAN 1T AL., is inadequate in many instances. How-
ever, there is a high enough correlation between theoretical and experimental results
to allow its use for many purposes. A presentation of some of the data supporting
different models is almost a necessity when making a comparison. The discussion of
stability consists of a recital of results, when a graph of vehicle trajectories would
have been very much more illuminating. There is no mention of the theory of
acceleration noise in the linear follow-the-leader model.

The chapter on queuing theory is an exercise in mathematics that is of undemon-
strated relevance to traffic studies. That is not to say that many traffic situations
cannot be described in terms familiar to queuing theory. But the detailed applica-
tion of idealized models requires experimental verification. The one instance in
which this has been carried out in great detail, the beautiful work of Epik on traffic
delays at toll booths, is not even mentioned. The material that is presented relates
to elementary queuing theory; practical applications are left as an exercise for the
reader.
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One could go through almost any chapter pointing out deficiencies, non sequiturs,
and errors. However, the few that we have mentioned should be enough to suggest
that the book cannot be regarded as authoritative in any way.

Grorge H. Wriss
National Institutes of Health, Bethesda, Maryland

Vehicular Traflic Science, American Elsevier Publishing Company, Inc., New York,
1967, 373 pages, $16.00

Tle Proceedings of the Third International Symposium on the Theory of Traffic
Flow, contains all of the 45 technical papers presented at the symposium. Approx-
imately half of the papers are published in full and the remainder in summary form.
Together they comprise a cross-section of the work that has recently been accom-
plished in the field of traffic science, and they suggest the directions in which the
subject of vehicular traffic science is progressing. Six main subject areas are
covered: single-lane traffic; two-lane traffic; multi-lane traffic, general theory and
experiment; networks; intersection control and highway crossing; and simulation,
economics and scheduling.

Single-lane traffic is studied in seven papers related to traffic dynamics in tunnels
(two papers) and circular and straight roadways, the propagation of disturbances
in platoons, acceleration noise in a congested signalized environment, and the
applicability of the theory of continuity to traffic after bottlenecks.

Two-lane traffic is studied in eight papers: queuing on rural roads, passing on two-
way roads with limited visibility (three papers), lane changing on one-way roads,
reversible lanes, merging, and the output of certain types of traffic queues.

General theory and experiments pertaining thereto are discussed in eight papers.
They deal with macroscopic hydrodynamics approaches to traffic flow from the
viewpoint of local steady-state theory in one paper to the statistical behavior in
another, with Markov-renewal models, interchange spacing and driver behavior, the
statistics of speed distributions, speed-density hypotheses, stability, and the
application of Krlang’s theory to the calculation of road capacity.

Networks are treated in seven papers. The subjects covered include the estima-
tion of origin-destination trips by a transition matrix, models of commuter traffic
in towns, traffic assignment (three papers), investment to reduce the shortest
route, and the measurement of urban congestion and demand.

Nine papers cover problems of interseetions and highway crossings. The aspects
of intersections studicd include optimal policies for the control of under-saturated
intersections, control of isolated intersections, deterministic models of cyclic traffic
flows, control by vehicle-actuated signals, the use of a mixed-integer linear program
in synchronizing for maximum band width, and the mean waiting time at intersec-
tions. The aspects of the crossing problem studied include the delays for an N-lane
highway, queuing at a N-lane intersection, and queuing for gaps.

Two papers cover the scheduling of bus transportation, one discusses the theoret-
ical problem of optimizing routes and frequency of service, and one considers an
explicit and practical problem of finding the optimal roster for bus drivers working
split tours under various constraints. Two papers are concerned with economics,
one with optimal tolls for tunnels and bridges, and one with the economic com-
parison of urban planning alternatives. One paper deseribes a digital traffic simula-
tor with minimum hardware and one deals with mathematical modeling of com-
ponents of a traffic system and their interconnection properties.
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The symposium at which the above research was first presented was held in New
York City in 1965 under the auspices of the Transportation Science Section with the
endorsement of ORSA and IFORS. It was attended by 140 delegates from 15
countries representing 37 universities and 38 industrial, governmental, and private
organizations. The editors of the proceedings are Lestiz Epie, Rosurt HERMAN,
and Ricaarp ROTHERY.

Contents

W. Liurzeacw, Testing the Applicability of the Theory of Continuity on Traffic Flow
after Bottle-Necks

R. HerMAN aND R. Romiegy, Propagation of Disturbances in Vehicular Platoons
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R. Foor: anp K. CrowLey, Density-Speed-Flow Dynamics in Single-Lane Tra e
Flow
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ment
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N. Ervanouwr, A Mathematical Model for Trafic on a Two-Lane Road

- Thenrrw, Convergence and Inwariance Questions Jor Road Traffic with Free Over-

taking

R M. Oniver ano 1. Las, Keperimental Studies of @ Lane-Changing M odel

D. C. Gazis, Reversible Lanes: An Eram ple of a Multi-Mode Traffic System

. PoGaver, Vethods for Describing Time Dependent Waits at Trafje Merges

M. Nuvrs, Zimit Theorems for the Output of Certain Types of Traffic Quenes

E. Komurant, Estimation of Origin-Destination Trips by Transition Matriz

R.J. Smewn, A Theoretical odel of Commnter Traffic in Towns
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R. B. Grarron AND G. R. NewsLL, Optimal Policies for the Control of an Under-
saturated Initersection

M. C. DunnE anp R. B. Ports, Computer Control of an Isolated Intersection

D. C. Gazis, G. F. NuwsLL, P. WarreN, aNp G. H. Wmiss, The Delay Problem for
Crossing an N-Lane Highway

G. H. Wriss, Pedestrian Queuing at an N-Lane Infersection

W. R. BLunpeN anp R. L. PReTTY, On the Theory of Deterministic Cyclic Traffic
Flows in Networks

R. W. J. Morris axp P. G. Pak-Poy, Intersection Control by Vehicle Actuated
Signals

J. D. C. Lirrii, A Mized Integer Linear Program for Synchronizing Traffic Signals
for Mazimal Bandwidth

P. H. FaRGIER, Mean Waiting Ttme at an Intersection

J. W. Conun anp S. J. DeLanae, Numerical Results for Queutng for Gaps in «
Traffic Stream

1. M. HoLroyp, The Optimum Bus Service for an Urban Area

F. G. Heats, A Traffic Simulator with Minimum Hardware

M. J. BECKMANN, On Optimal Tolls for Highways, Tunnels, and Bridges

J. B. Eruis anp D. N. MaisteiN, A Behavioral-Specific Component to System Con-
struct for Traffic Flows

R. Lour, M. GAUTIER, C. ScHERNER, AND M. Nam, The Importance of Traffic
Problems in the Economic Comparison of Two Urban Planning Alternatives

B. 'T. BunneTT AND R. B. Potrs, A Rostering Problem in Transportation

Note

Books for review, reviews, and correspondence with respect to these matters
should be addressed to the Editor, TRANSPORTATION SCIENCE.
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