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Letters to the Editqr

BIBLIOGRAPHY ON THEORY OF TRAFFIC FLOW
AND RELATED SUBJECTS, OCTOBER 1960

Committee on Theory of Traffic Flow*

HERE HAS been within the past few years imncreasing interest mn the analysis

of traffic flow by various mathematical models Many practicing traffic
engineers have felt the need for better analytical tools Theoreticians 1n several
fields have found that traffic-flow problems constitute challenging areas for research

The Committee on Theory of Traffic Flow has prepared a bibliography of the
important publications up to October, 1960 This bibliography has been divided
into several sections, as follows

A Hydrodynamic Analogies and Kinematic Waves

B. Traffic Dynamics (Car Following)

C Probabilistic Flow Models

D Smmulation of Traffic Flow

E. Distribution of Traffic Over a Network

F. Miscellaneous Probabilistic and Statistical Studies

G Studies of Mechames and Geometry

H Experimental Studies of Capacity, Speed, and Flow-Concentration Relations
I. Intersection Situations

J. Miscellaneous

A. HYDRODYNAMIC ANALOGIES AND KINEMATIC WAVES

1 M J LigatRiLL AND G B WaHiTHAM, “On Kinematic Waves, II A Theory of
Traffic Flow on Long Crowded Roads,” Proc Royal Soc, (London), Series A
229, 317-345 (1955)

2 P I Ricuarps, “Shock Waves on the Highway,” Opns Res 4, 42-51 (1956)

* This 18 2 Commuttee of the Department of Traffic and Operations, Highway
Research Board, National Academy of Sciences-National Research Council The
Chairman 18 D L GervovGH, Thompson Ramo-Wooldridge, Inc, Canoga Park,
Cahforma The other members are M J BECKMAN, ALEXANDER BOLDYREFF, J
Dovugras CarroLL, JR, A CHaARNEs, DoNaLp E CLevELAND, LEsuie C EbiE,
Tueopore W ForBes, HERBERT P GALLIHER, HARRY H GoobE, BRuce D GREEN-
sHIELDS, RoBERT HERMAN, FRANK V Houska, A W Jonges, SaeLpoN L LEevy,
EuGeNE Maier, E W MonTroLL, KARL MoskowiTz, WILLIAM L PRAGER, WARREN
Quimey, CaruToN C RoBingoN, MARTIN C Stark, DpaNne 8 Terry, JR, W P
WaLkeR, W D WuiTE, G B WuzrreEaMm, R I WiLkiNson, and MarTiN WoHL
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Comnuttee on Theory of Traffic Flow 569

3 8§ C Dz, “Kinematic Wave Theory of Bottlenecks of Varying Capacity,” Proc
Camb Phil Soc 52, Part 3, 564-572 (1956)

4 M J LierrHiiL, “Dynamic Instabihity of Transport Systems The Hydrodynamic
Analogy,” Opnl Res Quart 8, 109-114 (1957)

5 Hanoup GREENBERG, ‘“‘An Apalysis of Traffic Flow,” Opns Res 7, 79-85 (1959)

6 J H Bick AND G F NeweLL, “A Continuum Model for Two-Directional Traffic
Flow,” Quart Appl Math 18, 191-204 (1960)

B TRAFFIC DYNAMICS (CAR FOLLOWING)

1 E M J Herrey anp H Herrey, “Principles of Physics Apphed to Traffic
Movements and Road Conditions,” Am J Phys 13, no 1 (1945)

2 L A Pires, A Proposed Dynamic Analogy of Traffic, Institute of Transportation

and Traffic Engineering, Umversity of Calhforma, July 11, 1950, special study

3 A ReuscHEL, “Fahrzeugbewegungen in der Kolonne,” Ost Ing Archw 4, 193-

215 (1950)

, “Fahrzeugbewegungen 1n der Kolonne be:r gleichtormig beschleunigtem
oder verzogertem Leittahrzeug,” Zeits d Osterreich Ing u Arch Vereines 95,
50-62, 73-77 (1950)

5 L A Prpes, “An Operational Analysis of Traffic Dynamcs,” J Appl Phys 24,
274-281 (1953)

6 R E CHaANDLER, R HERMAN, AND E W MonTrROLL, “Traffic Dynamics Studies
i Car Following,”” Opns Res 6, 165-184 (1958)

7 E KoMeTaNi AND T Sasaki, “On the Stability of Traffic Flow (Report I),”
J Opns Res (Japan) 2, 11-26 (1958)

8 T S Caow, ‘“Operational Analysis of a Traffic-Dynamics Problem,”” Opns Res
6, 827-834 (1958)

9 T Sasaxr, “On the Stabihty of Traffic Flow (Report I1),”” J Opns Res (Japan)
2, 60-79 (1959)

10 R Herman, E W MonTRoLL, AND R B Porrs, “Traffic Dynamics Analysis
of Stabihty in Car Following,”” Opns Res 7, 86-106 (1959)

11 D C Gazis, R HerMaN, aAND R B Porrs, “Car-Following Theory of Steady-
State Traffic Flow,”” Opns Res 7, 499-505 (1959)

12 E Komerani aND T Sasaxi, “A Safety Index for Traffic With Linear Spacing,’
Opns Res 7, 704-720 (1959)

13 R HermanN anp R B Porrs, “Single Lane Traffic Theory and Experiment,”
Pro. Symposwum on Theory of Traffic Flow, Elsevier, Amsterdam, 1n press

14 E W MonTroLL, “Acceleration Noise and Vehicular Clustering on Highways,”’
Proc Symposium on Theory of Traffic Flow, Elsevier, Amsterdam, in press

15 E KoMerani AND T Sasaxi, “Dynamic Behavior of Traffic With a Nonlinear
Spacing-Speed Relationship,” Proc Symposium on Theory of Traffic Flow,
Elsevier, Amsterdam, in press

16 y , “Traffic Dynamcs,”’ Fifth Japan Road Conference, 1959, Japan
Road Association, Tokio, 1n press

17 D Gazis, R HeErMAN, AND A MarapUDIN, ‘“The Problem of the Amber Signal
Light i1n Traffic Flow,” Opns Res 8, 112-132 (1960), reprinted in Traffic Eng:-

neering 30, 19-26, 53 (1960)

C PROBABILISTIC FLOW MODELS

1 G F, NeweLL, “Mathematical Models for Freely Flowing Highway Traffic,”
J Opns Res 3, 176-186 (1955)

4
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2 E Komerani, “On the Theoretical Solution of Highway Traffic Capacity Under
Mixed Traffic,”” Memorrs of the Faculty of Kyoto Unwversity 17, 79-88 (1955)
3 B Guuss, “Four Streams of Traffic Converging on a Cross-Road,” Ann Math
Stat 27, 215-216 (1956) -
4 L CariLesoN, “A Mathematical Model for Highway Traffic,” Nordisk Mat
Tidskr , 5, 176-180, 213, 1957, 1n Swedish with English summary
5 M S BARTLETT, ‘‘Some Problems Associated with Random Velocities,” Publ:-
cation de L’Inststut de Statistique de L’Unaversité de Paris 6, 261-270 (1957)
6 F A Haigar, “Towards a Umfied Theory for Road Traffic,”” Opns Res 6, 813-
826 (1958)
7 J C TannEeR, “A Simplified Model for Delays in Overtaking on a Two-Lane
Road,” J Royal Stat Soc , Series B 20, 408-414 (1958)
8 G F NeweLL, “A Theory of Platoon Formation in Tunnel Traffic,” Opns Res
7, 589-598 (1959)
9 F A HaigHr, ‘“‘Overflow at a Traffic Light,”” Biometrika 46, 4204 (1959)
10 A J MiLLEr, “Traffic Flow Treated as a Stochastic Process,” Proc Symposium
on Theory of Traffic Flow, Elsevier, Amsterdam, in press
11 G F NeweLL, “A Theory of Traffic Flow in Tunnels,” Proc Symposium on
Theory of Traffic Flow, Elsevier, Amsterdam, in press
12 I PrigogGiNE, ‘A Boltzman-Like Approach to the Statistical Theory of Traffic
Flow,” Proc Symposium on Theory of Traffic Flow, Elsevier, Amsterdam, 1n
press

D SIMULATION OF TRAFFIC FLOW

1 H H Goobg, “Simulation-Its Place 1n System Design,” Proc Inst Radio Engi-
neers 39, 1501-1506 (1951)

2 M BeckmaN, C B McGuirg, aND C B WiNsTEN, Studies 1n the Economacs of
Transportation, Yale Unmiversity Press, 1956

3 D L GERrLOUGH, ‘“Analogs and Simulators for the Study of Traffic Problems,”
Proc , Suzth Calaifornia Street and Highway Conference, Institute of Transporta-
tion and Traffic Engineering, University of Cahforma, 82-83, 1954

4 D L TraurmanN, H Davis, J HrrLrroN, E C Ho, J H MATHEWSON, AND
A RosEnBLOOM, Analysis and Simulation of Vehicular Traffic Flow, Institute
of Transportation and Traffic Engineering, University of Califorma Research
Report 20, December, 1954

5 J H MaraewsoN, D L TrautMan, aNpD D L GerroucH, “Study of Traffic
Flow by Simulation,” Proc Highway Research Board 34, 522-530, Washington
(1955)

6 D L GeRrLoucH, ‘“Simulation of Freeway Traffic by an Electronic Computer,”

Proc Highway Research Board 35, 543-547, Washington (1956)

7 H H Gooog, C H PorLMar, aAND J B Wrigar, “The Use of a Digital Com-
puter to Model a Signalized Intersection,”” Proc Highway Research Board
35, 548-557, Washington (1956)

aNp J H MaTHEWSON, ‘““Approaches to Operational Problems 1n Street
and Highway Traffic,”” Opns Res 4, 32-41 (1956)

9 S8 Y Wong, “Traffic Simulator with a Digital Computer,” Proc of Western
Joint Computer Conference, American Institute of Electrical Engineers, New
York, 92-94, 1956

10 D L GervovugH, “Simulation of Freeway Traffic by Digital Computers,” Proc
Conference on Increasing Highway Engineering Productinity, held at Georgla
Institute of Technology, July 9-11, 1956, U S Bureau of Public Roads, 1957

8



Downloaded from informs.org by [216.73.216.182] on 04 June 2026, at 03:08 . For personal use only, all rights reserved.

Commuttee on Theory of Traffic Flow 571

H H Goobk, “The Apphication of a High Speed Computer to the Definition and
Solution of the Vehicular Traffic Problem,” Opns Res 5, 775-793 (1957)

D L Grruoucd aND W C Trug, ‘“Vehicular Traffic Intersections,’”’ paper
presented at the 13th National Meeting of the Association for Computing
Machinery, June 11-13, 1958

D L GerooucH, “A Comparison of Techniques for Simulating the Flow of
Discrete Objects,”” Paper presented at the National Simulation Conference,
Dallas, Texas, October 23-25, 1958

, “Traffic Inputs for Sumulation on a Digital Computer,” Proc Highway
Research Board 38, 480492, Washington (1959)

F G BENHARD, “Simulation of a Traffic Intersection on a Digital Computer,”’
M 8 Thesis, Umiversity of Califorma, Los Angeles, June, 1959

W HeLry, “Dynamics of Single-Lane Vehicular Traffic Flow,” Research Report
No 2 of the Center for Operations Research, Massachusetts Institute of Tech-
nology, October, 1959 (adapted from Ph D Thesis, Massachusetts Institute of
Technology)

P A PrrcHONOK AND S L LEevy, “Application of Digital Simulation Techniques
to Freeway On-Ramp Traffic Operations,”’ Final Report to Bureau of Public
Roads, Midwest Research Institute, November 24, 1959

W HeLvry, “Simulation of Bottlenecks in Single Lane Traffic Flow,” Proc Sym-
postum on Theory of Traffic Flow, Elsevier, Amsterdam, 1n press

P PercHONOE aND S L Levy, “Application of Digital Computer Simulation
Techniques to Freeway On-Ramp Traffic Operations,” Paper presented at 39th
Annual Meeting of Highway Research Board, 1960

E DISTRIBUTION OF TRAFFIC OVER A NETWORK

J G Warpror “‘Some Theoretical Aspects of Road Traffic Research,” Proc,
Institutron of Cunl Engineers, Part 1I 1, 325-378, London (1952)

W PraGeR, “Problems 1n Traffic and Transportation,” Proc , Symposium on
Operations Research tn Business and Indusiry, Midwest Research Institute,
Kansas City, Missour1, April, 1954

, “On the Role of Congestion 1n Transportation Problems,”” Zeit fur
angewandie Mathematrk und Mechamk 35, 264-268 (1955)

A M VoorueEs, ‘‘A General Theory of Traffic Movement,”” Proc Institute of
Traffic Engineers 25, 46-56, Washington (1955)

M Brckman, C B McGuirg, anp C B WiNsTEN, Studies wn the Economics of
Transportation, Yale University Press, 1956

E F Moogg, “The Shortest Path Through a Maze,” Proc International Sym-
posium on Theory of Switching, (held April 2-5, 1957), Part 2, pp 285-292,
Harvard University Press, 1959

A CuarNEs AND W W Coorer, “Extremal Prneiples for Simulating Traffic
Flows 1n a Network,” Proc Nat Acad Sci 44, 201-204 (1958)

W HorrMan AND R PavirEY, “Apphications of Digital Computers to Problems
1 the Study of Vehicular Traffic,”” Proc Western Joint Computer Conference,
American Institute of Electrical Engineers, New York, 159-161, 1958

X , “Method for Solution of the Nth Best Path,” J Assoc for Com-
puting Machinery 6, 506514 (1959)

A CHArNEs ANDW W CooPER, “Theories of Traffic Network,” Proc Symposium
on Theory of Traffic Flow, Elsevier, Amsterdam, in press

W PraGER, “On the Design of Communication and Transportation Networks,”
Proc Symposium on Theory of Traffic Flow, Elsevier, Amsterdam, 1n press
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12 J G WaLpror, “The Distribution of Traffic on a Road System,” Proc Sym-
possum on Theory of Traffic Flow, Elsevier, Amsterdam, 1n press

13 P D WHimiNng AND J A HiLLIER, ‘“A Method for Finding the Shortest Route
Through a Road Network,” Opnl Res Quart 11, 3740 (3960)

F MISCELLANEOUS PROBABILISTIC AND STATISTICAL STUDIES

J P KinzEr, Application of the Theory of Probability to Problems of Highway
Traffic, Thesis submitted 1n partial satisfaction of the requirements for degree
of BC E, Polytechnic Institute of Brooklyn, June 1, 1933, abstracted Proc
Institute of Traffic Engineers 5, 118-124, Washington (1934)

2 W F Apawms, “Road Traffic Considered as a Random Sernes,” J Institution Cinl
Engineers 4, 121-130 (1936)

F Garwoop, ‘“An Application of the Theory of Probability to the Operation of
Vehicular-Controlled Traffic Signals,” J Roy Siat Soc (Supplement) 7,
65-77 (1940)

B D GreensmieLps, D Suapiro, AND E L ERrickseN, Traffic Performance at
Urban Street Intersections, Technical Report No 1, pp 73-109, Yale Bureau of
Highway Traffic, 1947

AvLBERT L StaANLY, “A Study of the Variables Involved and the Statistical Tech-
nmques Utilized in Conducting and Evaluating a Traffic Experiment on Traffic
Delays at Overloaded Intersections,” Ph D Thesis, UC L A, August 1949

M 8 Rarr, “The Distribution of Blocks in an Uncongested Stream of Automo-
bile Traffic,”” J Am Stat Assoc 46, 62-89 (1951)

J C Tanngr, “The Delay to Pedestrians Crossing a Road,”’ Biometrika 38,
383-392 (1951)

, “Problems 1n the Interference of Two Queues,” Biometrika 40, 58-69
(1953)

A J Mayng, “Some Furtber Results in the Theory of Pedestrians and Road
Traffic,”’ Biometrika 41, 375-389 (1954)

10 K Moskowirz, “Waiting for a Gap 1n a Traffic Stream,” Proc Highway Research

Board 33, 385-395, Washington (1954)

11 P Eggert, “The Mathematical Principles of Traffic Statistics,”” Tech wund
Volkswirt Berichle des Wartschafs und Verkehrsmimisterium Nordrhein West-
falen, 1954

12 D L GeruoucH, “The Use of the Poisson Distnibution 1n Problems of Street
and Highway Traffic,” Poisson and Traffic, The Eno Foundation, 1955

13 A ScaulnL, “The Probability Theory Applied to Distmbution of Vehicles on
Two-Lane Highways,”” Poisson and Traffic, The Eno Foundation, 1955

, “Le Calcul des Probabihites et la Circulation des Vehicules sur une
Chausse a Deux Voes,”” An Ponts et Chaussées 125, 631-663 (1955)

15 M BrckmaN, C B McGuirg, AND C B WinsTEN, Studies 1n the Economics of
Transportation, Yale University Press, 1956

16 J G Warpror, “Some Theoretical Aspects of Road Traffic Research,” Proc,
Institution of Cinl Engineers, Part 11 1, 325-378, London (1952)

17 F A Haiaur, “The Generahized Poisson Distnbution,” Ann Inststute Stat

Matk (Tokio) 11, 101-105 (1959)

G STUDIES OF MECHANICS AND GEOMETRY

1 E P GoobricH, “The Application of Mathematics to Traffic Engineering,” ad-
dress delivered at meeting of Institute of Traffic Engineers, January 20, 1931

2 N HzrwaLp, “Some Theoretical Aspects of Control of Road Traffic,”” J Scientific
Instruments 14, 393401 (1937)
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3 A J H Cravron, “Road Traffic Calculations,” J Institulion of Cinl Engineers
16, 247-284, 588-594 (1941)

4 N Rasnevsky, ‘“Some Remarks on the Mathematical Aspects of Automobile
Dniving,” Bull Math Biophysics 21, 299-308 (1959)

5 M PeLEg, “Encounter of Vehicles at Intersections,” Bull Res Council Israel
C 7, 55-60 (1959)

6 M Mor:, “Traffic Characteristics of Roads Under Mixed Traffic Conditions,”
Traffic Engineering 30, 23-28 (1959)

7 D Gazis, R HermaAN, AND A MarADUDIN, “The Problem of the Amber Signal
1n Traffic Flow,” Opns Res 8, 112-132 (1960)

H EXPERIMENTAL STUDIES OF CAPACITY, SPEED, AND
FLOW.-.CONCENTRATION RELATIONS

1 O K NormaNN aND W P WaLker, Highway Capacity Manual, 147 pp, U S
Department of Commerce, Bureau of Public Roads, 1950

2 T W Forses, “Speed, Headway, and Volume Relationships on a Freeway,”
Proc Institute of Traffic Engineers 21, 103-126, Washington (1951)

3 D S Berry aNp D M BerLMmonT, “Distribution of Vehicle Speeds and Travel
Times,” Proceedings of the Second Berkeley Symposium on Mathematical Sta-
tistics and Probabilaty, pp 589-62, University of Califorma Press, 1951

4 J G Warbprop, “Some Theoretical Aspects of Road Traffic Research,’”” Proc
Institutron of Cinl Engineers, Part II 1, 325-378, London (1952)

5 , “The Capacity of Roads,” Opnl Res Quart 5, 14-24 (1954)

6 E S8 Orcorr, “The Influence of Vehicular Speed and Spacing on Tunnel Ca-
pacity,” Opns Res 3, 147-167 (1955)

7 R L CrereaTon, “Speed Volume Relationships on Signalized Roads,” CA T S
Research News 1, 11, 6-11 (June 21, 1957)

8 L C Enie anp R S8 Foore, ‘“Traffic Flow 1n Tunnels,” Proc Highway Research
Board 37, 334-344, Washington (1958)

9 y , “Experiments on Single Lane Flow 1n Tunnels,” Proc Symposium
on Theory of Traffic Flow, Elsevier, Amsterdam, 1n press

, “Effect of Shock Waves on Tunnel Traffic,”” paper presented at
89th Annual Meeting of the Highway Research Board, Washington, January,
1960

11 A D May, Jr anp F A WaaNER, “Some Inter-Relationships of the Funda-
mental Characteristics of Traffic Flow,”” paper presented at 39th Annual Meet-
ing of the Highway Research Board, Washington, January, 1960

12 H GREENBERG AND A Daovu, “The Control of Traffic Flow to Increase Traffic
Flow,” Opns Res 8, 524-532 (1960)

10

I. INTERSECTION SITUATIONS

1 G F NewgLL, “Statistical Analysis of the Flow of Highway Traffic Through a
Signalhized Intersection,” Quart Applied Math 13, 353-369 (1956)

2 G M Pacey, “The Progress of a Bunch of Vehicles Released from a Traffic Sig-
nal,” Road Research Laboratory, Harmondsworth, England, unpubhished Re-
search Note RN/2665/GMP, Jan 1956

3 R S LaVaLLEg, “Scheduling of Traffic Signals by Linear Programmng,”” Proc
Highway Research Board 35, 534-542, Washington (1956)

4 Luier Casroupl, “Queue Alternance and Traffic Flow Control at a Crossroad,”
Bollettino del Centro per La Ricerca Operative 56, 1-13 (1957)
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5 F V Wesster, ‘“Traffic Signal Settings,”” Road Research Technical Paper no 39,
Road Research Laboratory, Harmondsworth, England, 1958

6 T Uematu, ‘“On the Traffic Control at an Intersection Controlled by the Re-
peated Fixed-Cycle Traffic Laght,” Ann Institute of Stgt Math (Tokio) 9,
87-107 (1958)

7 G F NewsLL, “The Effect of Left Turns on the Capacity of a Traffic Intersec-
tion,” Quart Appl Math 17, 67-76 (1959)

8 D L GeruovugH, “‘Some Problems in Intersection Traffic Control,” Proc Sym-
postum on Theory of Traffic Flow, Elsevier, Amsterdam, 1n press

9 W vonN SteIN, “Traffic Flow with Pre-Signals and the Signal Funnel,”” Proc
Symposium on Theory of Traffic Flow, Elsevier, Amsterdam, 1n press

J. MISCELLANEOUS

1 J K TurNER aND J G WarDRoP, ‘‘The Vanation of Journey Time in Central
London,” Road Research Laboratory, Harmondsworth, England, unpublished
Research Note no RN/1511/JKT JGW, February 1951

2 G M Pacey, “Some Problems in the Study of Road Traffic Flow,” M Sc Thess,
University of Manchester

3 J K TurNEr aANDJ G WarbpRroP, ‘““The Variation in the Time Stopped at Con-
trolled Intersections 1in Central London,” Road Research Laboratory, Har-
mondsworth, England, unpublished Research Note No RN/2158/JKT JGW,
February, 1954

4 T Muranyi, “Scientific Foundations of Highway System Planmng,” Acta

Technica Acad Sci (Hungary) 16, 13 (1956)
L C Epig, “Expectancy of Multiple Vehicular Breakdowns 1in a Tunnel,”’ Opns
Res 3, 513-522 (1955), discussion and author’s closure, 4, 609-619 (1956)

6 E KomeTaNnI aAND A Karo, “On the Theoretical Capacity of Off-Street Parking

Space,” Memorrs of Facully of Engineering, Kyoto University 18, 315-328 (1956)

ot

7 ARNE JEnseN, “Traffic Theory as an Aid in the Planming and Operation of the
Road Gnid,”’ Ingemigren (International Edition) 1, 48-61 (1957)
8 R J Swmerp, “Theoretical Studies and Operational Research on Traffic and

Traffic Congestion,” Bulletin de L’Institut International de Statisque (Stock-
holm) 36, 347-375 (1958)

9 B D HankiN AND R A WrigHT, “Passenger Flow 1 Subways,”” Operational
Research Quart 9, 81-88 (1958)

10 G F NewgLL, “The Flow of Traffic Through a Sequence of Signalized Traffic
Signals,” Opns Res 8, 390405 (1960)

A SHORT TABLE OF z-TRANSFORMS AND
GENERATING FUNCTIONS

C. S Beightler, L G. Mitten, and G. L Nemhauser

Department of Industrial Engineering, Technological Institute, Northwestern
Unwersity, Evanston, Illinors

(Recetved May 1, 1961)

ENERATING FUNCTIONS and z-transforms are tools of considerable
utility to the operations researcher The available tables of these functions





