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SCOOT Performance in
Anaheim Advanced Traffic Control System
James E. Moore II, USC; R. Jayakrishnan and M.G. McNally, UC Irvine;
C. Arthur MacCarley, Cal Poly San Luis Obispo

A

naheim, California, best known for

Advanced Traffic Control System Field Operations

Disneyland, is also the site of Anaheim

Test (FOT). This FOT involved an integrated Ad-

Stadium and Arrowhead Pond, homes to

vanced Transportation Management System

major league baseball’s Angels and the National

(ATMS) that extends the capabilities of Anaheim’s

Hockey League’s Mighty Ducks. These major event

existing arterial traffic management systems. The

centers, plus the Anaheim Convention Center,

FOT was conducted by a consortium consisting of

have a combined maximum attendance of 200,000

the California Department of Transportation

people. To accommodate this massive influx of

(Caltrans), the City of Anaheim, and Odetics, Inc.,

visitors, 15,000 hotel/motel rooms are located

a private sector provider of advanced technology

within a 3 square mile area of the City. Anaheim

systems, with the City of Anaheim as the lead

itself has a population of 300,000, with 150,000

agency. The FOT was cost-share funded by the Fed-

jobs within an area of nearly 50 square miles. On

eral Highway Administration (FHWA) as part of the

occasion–July Fourth weekend, for example–every

Intelligent Vehicle Highway System (IVHS) Field

room is taken, every ticket is sold, and every park-

Operational Test Program.

ing place is full. Not surprisingly, the city’s arterial

PATH – Partners for Advanced Transit
and Highways – is a collaboration between the California Department of
Transportation (Caltrans), the University
of California, other public and private academic institutions, and private industry.
PATH’s mission: applying advanced technology to increase highway capacity and
safety, and to reduce traffic congestion,
air pollution, and energy consumption.

street system is often subject to irregular periods of

The arterial traffic control systems implemented in

elevated demand due to special event traffic. The

Anaheim for the FOT include SCOOT (Split, Cycle

surface streets have many signalized intersections

and Offset Optimizer Technique), an adaptive traf-

and short road links, and speeds and travel times

fic control system developed in the United King-

are dominated by queue delay at intersections. On-

dom by Ferranti, GEC, and Siemens under the su-

going expansion of the Convention Center, con-

pervision of the UK’s Transportation and Road Re-

struction of a new Disney theme park and hotels,

search Laboratory (TRRL). SCOOT is employed ex-

and widening of Interstate 5, all of which are hap-

tensively in Great Britain. A version 3.1 SCOOT

pening simultaneously, exacerbate congestion.

system was installed by Siemens for a portion of
the City of Anaheim network near Arrowhead Pond

PATH researchers systematically evaluated the per-

and Anaheim Stadium. The FOT tested the SCOOT

formance and effectiveness of Anaheim’s traffic

system against Anaheim’s existing Urban Traffic

management systems from fall 1994 through

Control System (UTCS), considered state-of-the-art

spring 1998, for the federally-sponsored Anaheim

in US transportation management practice.
continued on next page
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rather than isolated intersections. The SCOOT traf-

Necessary Conditions for Improvement: SCOOT’s
Representation of Traffic Flow

fic model uses data that varies over time, such as

The quality of SCOOT implementation and perfor-

the green and red time of the signal and vehicle-

mance is constrained by the system’s ability to rep-

presence measurements, together with data that are

resent traffic conditions at intersections. If SCOOT

fixed for the area under control, such as detector

can model traffic conditions accurately, it may be

locations, signal stage order, and a variety of other

able to improve these conditions. If this necessary

parameters. The SCOOT system collects traffic data

condition of accurate representation is not met, it

from loop detectors embedded in the pavement of

is impossible for SCOOT to meet sufficient condi-

intersection approaches. The system uses this data

tions for improvements. However, meeting neces-

to project conditions in the form of Cyclic Flow Pro-

sary conditions without also meeting sufficient

files (CFP), simulating traffic characteristics (stops,

conditions is an inconclusive outcome that leaves

delays, flows, and queue length) downstream from

open the possibility that SCOOT can provide im-

the detectors. SCOOT’s split, cycle, and offset

provements, but did not because of reasons that

optimizers locally optimize signal timing by search-

might be changed.

SCOOT controls the operation of systems of signals

ing for improvements in terms of the CFP.
Anaheim’s existing system detectors are located
Theoretically, the benefits of SCOOT should be

mid-block, upstream of the intersection being con-

highest when traffic flow is heavy, complex, and

trolled. These detectors provide SCOOT with traffic

unpredictable. In the best case, SCOOT should de-

volume counts, but SCOOT is designed to rely on

lay the onset of congestion, as well as providing

detectors in a different location. The standard con-

early relief from it. In unsaturated networks, under

figuration is just downstream of the intersection

certain conditions, SCOOT can prevent congestion

upstream from the intersection being controlled

by delaying it long enough to permit a short-dura-

(see Figure 1). Full evaluation of the constraints as-

tion demand overload to be completely overcome

sociated with using nonstandard detector informa-

by appropriate adjustments in supply.

tion would require installing upstream loops in a
standard SCOOT configuration in addition to existing mid-block detectors, and then comparing
SCOOT’s operation with different sets of detectors.

Figure 1: Anaheim and conventional SCOOT loop detector locations.

Such an installation is not feasible: consequently,
in this evaluation the effects of using SCOOT are
inextricably mixed with the effects of using midblock detectors.

Field Observations
SCOOT’s ability to represent intersection conditions was tested using pairs of traffic data sets. The
first data set was provided by downloading message reports directly from the SCOOT system. The
second data set consists of empirical field observations, provided by post-processing video tapes
of conditions on approaches to intersections subject to SCOOT control. SCOOT system estimates
of queue length and queue clearance time were
compared with conditions recorded on video.
During data collection, a graduate research assistant working as a regular employee in the Anaheim Transportation Management Center (TMC)
carefully coordinated collection of the estimated
values reported in SCOOT messages with real-time
videotapes of traffic conditions recorded via TMC
cameras.
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A real-time display of the traffic conditions esti-

other measures are derived from flow measures, and

mated by SCOOT can also be invoked via SCOOT’s

additional modeling steps are likely to introduce

Node Fine Tuning Display (NFTD). The NFTD

more errors into the values appearing in SCOOT

command reports the times at which all ap-

messages. The estimated correlation between ob-

proaches to a given intersection begin the green

served and SCOOT measures of intersection delay,

phase, shows the queue length when an approach

for example, was 0.65 (see Figure 3). This was the

is green, and the associated queue clearance time.

lowest value obtained. Approach delay is also more

Comparing real-time green starts and queue clear-

difficult to compute from video observations than

ance times reported by SCOOT to real-time video

the other quantities. The estimated correlation co-

images revealed large inconsistencies at some in-

efficients for observed stops, queue length, and

tersections.

queue clearance times fall between these values.
These are aggregate estimates combining data for

Internal Representation Results

three intersections. Estimates for individual inter-

We observed that as a result of cumulative com-

sections have more variance, producing some val-

munication or other system faults, the SCOOT in-

ues above and some below this interval.

tersections were unexpectedly being isolated from
SCOOT control. Such faults can be cleared manu-

continued on next page

ally in most cases, but this requires active intervention on the part of the TMC operator. If faults
are actively cleared rather than being permitted to

Figure 2. Flow volumes on approach per SCOOT interval, all data (Nov. 18, 1997).
Correlation coefficient r = 0.86.

accumulate, the signals involved usually remain
under SCOOT control. The number of signals slipping from SCOOT control decreased substantially
once the evaluation team demonstrated to Anaheim TMC operators the need to clear faults as
they occurred. Unfortunately, these conditions
still resulted in substantial data loss for this portion of the evaluation, because SCOOT message
data associated with signals subject to cumulative
communication faults are meaningless. The conditions reported in such messages diverge from
conditions observed via video. Fortunately, some
intersections remained under SCOOT control, and
data from these intersections still provide statistically significant results. Correlation coefficients
between the SCOOT message data and the videotape data were estimated for stops, delays, flows,
queue length, and queue clearance times.

Figure 3. Total vehicle delays on approach per SCOOT Interval, all data (Nov. 18, 1997).
Correlation coefficient r = 0.65

If the SCOOT system accurately represents traffic
conditions on approaches, then the correlation
coefficient between the SCOOT message data and
the video data will tend toward unity. In all cases,
it is both qualitatively and quantitatively clear
that the data provided by the SCOOT messages
covaries moderately to strongly with the data extracted from the video tapes. For the Anaheim
FOT intersections, the overall correlation coefficient between observed flows and flows reported
in SCOOT system messages was estimated at 0.86
(see Figure 2). Coefficients for other traffic indicators are lower, which is to be expected: these

vol. 8 no. 3 1999
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SCOOT Performance in Anaheim
continued from page 3

• The SCOOT system generally performed better
under off-peak conditions than under peak conditions. The relative performance of SCOOT in com-

The estimated correlation coefficients observed in

parison to the baseline system improved under spe-

Anaheim are lower than values obtained in other

cial-event conditions compared to nonevent con-

locations where SCOOT has been deployed. A pre-

ditions for low volume intersections, although the

version 2.3 SCOOT installation in Leicester, En-

reverse occurred for some high volume intersec-

gland, produced a correlation coefficient of 0.93

tions. SCOOT performed very well at two intersec-

for flows, subsequently improved to 0.96 (Martin,

tions subject to heavy egress traffic from the spe-

1992). The Anaheim correlations are most likely a

cial event locations, pointing to SCOOT’s ability

function of nonstandard detector locations. Im-

to make adaptive adjustments.

provements could be generated either by changing the locations of detectors, or possibly by ad-

• The SCOOT system produced lower intersection

justing SCOOT’s global control settings to try and

delays in some cases, and higher delays in others

further compensate for the effect of nonstandard

compared to the baseline system. SCOOT increased

detector locations.

delays more frequently than it decreased delays,
but there is insufficient evidence to show that this

Investigating Sufficient Conditions for
Improvement: Traffic Performance under SCOOT

SCOOT installation performs significantly worse or

Traffic performance evaluation under SCOOT fo-

ods. In cases where SCOOT performed worse than

cuses on delays at SCOOT intersections, as well as

the baseline system with respect to intersection de-

running times, stop times, and total times on se-

lays, the increase in delay was rarely more than 10

lected floating car routes in the SCOOT network. A

percent. In cases where SCOOT performed better,

standard “before-after” format was adopted. Mea-

improvements were normally less than 5 percent.

better than the baseline system during peak-peri-

surements were taken of traffic conditions in the
PM-peak and evening off-peak both during special

• SCOOT and baseline system delays are compa-

events and during non-event traffic conditions.

rable in most cases. In the cases where SCOOT performed worst, special circumstances associated

Delay measurement teams were posted at intersec-

with the project contributed to this result. These

tions, and travel-time measurement teams drove

circumstances include nonideal parameter settings,

floating cars on five routes. Ten observation periods

and the inclusion of low-volume intersections that

in mid-October 1997 under the pre-existing UTCS

probably should not have been subject to SCOOT

control system were selected for the “before” study;

control. Forcing a common signal cycle length that

ten observation periods in mid-November 1997 un-

is not appropriate for an intersection can cause ex-

der SCOOT were selected for the “after” study.

cessive delays.

Resource limitations prevented full-time measure-

• The SCOOT system, despite the substandard

ments at all intersections. Intersection delays were

implementation and ongoing communication

calculated by counting the stopped cars at small

faults, did not produce any instances of unaccept-

sample intervals, accumulating totals, and multi-

ably higher intersection delays, and did not cause

plying by the sample interval. The delays were not

any major problems in the system. SCOOT reduced

disaggregated for each turning movement. Routes

delays at some intersections.

for the floating-car travel time studies were selected
to obtain a reasonable coverage of the network

Results derived from the travel-time analysis in-

with sufficient turning movements to capture de-

clude the following:

lay patterns. Observed times were aggregated and
averaged for each route for each observation day.

• Travel times on selected routes showed the effect
of directional settings in SCOOT. Opposing direc-

4

Traffic Performance Results

tions on a route that had different travel times un-

Results provided by the intersection delay analysis

der the baseline system showed similar travel times

include the following:

under SCOOT. Another route showed the opposite.

Intellimotion
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• Route travel times under SCOOT showed reductions of less than 10 percent in some cases, and

FPO

increases of less than 15 percent in others. On the
more circuitous, longer routes covering more of the
network, SCOOT showed travel time reductions of
as much as 2 percent, and increases of as much as 6
percent. SCOOT’s performance relative to the
baseline system was better under non-event conditions than under special event conditions.

Conclusions
SCOOT can operate in a network with nonstandard detectorization, and can control traffic without
causing substantial increases in intersection delays

James Roldan made significant contributions to the

and route travel times. While SCOOT was imple-

field work and analysis needed to complete this

mented in Anaheim with some degree of success, it

project. The student investigators persisted in re-

did not show the level of benefits demonstrated by

porting to their disbelieving faculty supervisors

standard SCOOT implementations around the

that “something is wrong in the field,” thereby sal-

world. This is understandable, considering that the

vaging the evaluation. Richard Macaluso of

baseline system SCOOT performance was compared

Caltrans and Frank Cechini of FHWA demonstrated

with is considered state-of-the-art in US practice.

astounding patience during the five years needed

Technical and institutional problems also limited

to complete this FOT and evaluation.

Anaheim Transportation
Management Center.

expected performance. Siemens and the City spent
minimal time fine-tuning the SCOOT parameters,
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Intelligent Surveillance Using Inductive Vehicle Si
Carlos Sun, PATH/Rowan University
ven as new exciting technologies are being

E

vehicle signatures (feature vectors), it was able to

developed for transportation applications

classify 300 test vehicles with an accuracy of 85 per-

and new Intelligent Transportation Systems

cent. The classes of vehicles that were identified

(ITS) are being tested and implemented, the need

were car, Sport Utility Vehicle (SUV), limousine,

for more detailed and accurate transportation data

bus, truck, car towing trailer, and semi-trailer truck.

grows apace. Researchers are exploring the use of

An excellent
opportunity exists
to squeeze out
more detailed and
accurate information from the
current detector
infrastructure.

various new forms of detectors and surveillance sys-

A second vehicle classification system uses a heu-

tems. These detectors include infrared, microwave,

ristic discriminant algorithm for classification and

ultrasonic, acoustic, Automatic Vehicle Identifica-

multi-objective optimization for training the heu-

tion (AVI), piezo-electric, magnetic, Global Posi-

ristic algorithm. A heuristic discriminant algo-

tioning System (GPS)/cellular modem, and video

rithm is a hierarchical combination of discrimi-

image processing devices. However, an excellent

nant functions, similar to a decision tree, that

opportunity exists to squeeze out more detailed

separates the vehicle pattern space in a piece-wise

and accurate information from the current detec-

linear fashion. Feature vectors obtained by process-

tor infrastructure or inductive loops. One way this

ing inductive signatures were used as inputs into

is accomplished is by using inductive signatures

the algorithms. The use of feature vectors reduced

collected from existing loops.

data storage and communications requirements,
and enabled a hierarchical approach for classifica-

Previously, inductive loop detector cards only op-

tion. The figures opposite illustrate some examples

erated in a pulse or a presence mode, producing a

of feature vectors including the electronic length,

digital output. However, detector manufacturers are

inductive magnitude, energy content, signature

increasingly producing detectors that have the ca-

variance, skewness, kurtosis, Discrete Fourier Trans-

pability to output a vehicle inductive signature

form (DFT) coefficients, and first and second order

through a serial port on the detector card. This in-

gradients of the signature. Three different heuris-

ductive signature is the result of the net decrease in

tic algorithms were developed for separating ve-

detector inductance when a vehicle’s metallic mass

hicle signatures into seven classes. The three algo-

passes over the magnetic field generated by the in-

rithms yielded encouraging results of 81%-91%

ductive loop. (Research work cited in the References

overall classification rates using different test

below exemplifies the use of inductive signatures.)

datasets. The results from both vehicle classification systems demonstrate the potential of collect-

One useful result of inductive signature analysis is

ing network-wide vehicle classification data from

the derivation of vehicle classification data. Vehicle

inductive loops. The availability of vehicle classifi-

classification is the process of separating vehicles

cation data helps to improve traffic surveillance

according to different predefined classes. Vehicle

and paints a more detailed picture of dynamic traf-

classification information can be used in many

fic networks.

transportation applications including road mainte-

6

nance, emissions/pollution estimation, traffic mod-

Another benefit of using vehicle inductive signa-

eling and simulation, traffic safety, and toll setting.

tures is the derivation of section measures of traf-

Two different systems were developed for classify-

fic system performance. These measures include

ing vehicle signatures. One system is based on the

section travel time, section density, lane change,

self-clusterization approach and uses a Self-Organiz-

and even dynamic origin/destination demand (see

ing Feature Map (SOFM). A SOFM is an artificial

Intellimotion 6.2, available at http://www.path.

neural network that forms clusters of neurons

berkeley.edu/PATH/Intellimotion). Origin/destina-

which reflect similarities in the input vector. The

tion demands can be derived from unique vehicles

weights of the neurons actually become similar to

that are tracked over multiple sections. In order to

average class signatures. Although the SOFM was

derive section measures, individual vehicles are

trained by using a very small dataset of twenty-six

first reidentified. The vehicle reidentification prob-

Intellimotion
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ignatures
lem is the task of matching a vehicle signature
detected at one location with the signature from
the same vehicle detected at another location.
The vehicle reidentification problem is formulated and solved as a lexicographic optimization
problem. The lexicographic formulation and solution combines lexicographic goal programming, classification, and Bayesian analysis techniques. Results from testing the lexicographic
method using freeway inductive loop data dem-

An example of a vehicle signature along
with the video ground truth and feature
vectors that were derived for use in various
algorithms. By using signatures, transportation data that are difficult to acquire
– such as travel time, density, lane change,
single loop speed, partial dynamic origin/
destination demand, and vehicle classification data – can be obtained.
Video Groundtruth.

onstrate that section density and travel time can
be derived with less than 2 percent error. These
tests also show that robust results can be obtained
under different traffic flow conditions (Sun et al.
1999). Implementation of this approach using
conventional surveillance infrastructure permits
the development of new algorithms for ATMIS
(Advanced Transportation Management and Information Systems).
In addition to deriving data that were previously
not accessible to most traffic engineers and researchers, the use of signature analysis can also
produce more accurate measurements of point
speed. The measurement of speed is important

Transformed signatures.

because travel time is the reciprocal of speed and
is a useful measure of road congestion and traffic
system performance. Travel time is also a basic
traffic variable that is used in many ITS strategies
such as route guidance, incident detection, and
traveler information systems. Previously, speeds
were mainly acquired from double inductive
loops configured as speed traps, since single loop
speed estimates based on assumptions of constant vehicle length were inaccurate. However,
more accurate measurements of speed can now
be derived with single loops by utilizing inductive signatures of vehicles. An algorithm using
signal processing and statistical methods was developed to extract speeds from inductive signature slew rates. The results show that the pro-

Fourier transform.
Signature gradients
(first and second
derivatives).

posed algorithm produced 30 percent less error
than conventional single loop estimation methods using arterial test data (Sun and Ritchie
1999). The results also show that the algorithm
is robust under different traffic conditions and is
transferable across surveillance sites without the
continued on page 9
vol. 8 no. 3 1999
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PATH on Paper

An Updated List of Recent PATH Sponsored Research Publications

PATH publications (which
include research reports,
working papers, technical
memoranda, and technical
notes) can be obtained from:

Preliminary Findings for a Lane-Keeping and
Collision-Warning Driver Interface for Snowplow
Operations, Aaron Steinfeld, Han-Shue Tan,
May 1999, $10,
UCB-ITS-PWP-99-6*

Institute of
Transportation Studies
Publications Office
University of California
109 McLaughlin Hall
Berkeley, CA 94720-1720

Event-based ATIS: Practical Implementation and
Evaluation of Optimized Strategies (Part I), R.
Jayakrishnan, Wei K. Tsai, Jun-Seok Oh, Jeffrey Adler,
June 1999, $15,
UCB-ITS-PWP-99-7

510-642-3558,
FAX: 510-642-1246
http://www.its.berkeley.edu/
publications.html

A searchable database of
PATH publications is
available via the PATH World
Wide Web site at:
http://www.path.berkeley.edu

High Occupancy Vehicle/Toll Lanes: How Do They
Operate and Where Do They Make Sense?, Joy
Dahlgren, June 1999, $10,
UCB-ITS-PWP-99-8*
Some Aspects of the Market for Broadcast Traffic
Information, Matthew Malchow, Adib Kanafani,
June 1999, $5,
UCB-ITS-PWP-99-9
Simulation and Animation Tools for Analysis of
Vehicle Collision: SMAC (Simulation Model of
Automobile Collisions) and Carmma (Simulation
Animations), Bruce Hongola, Ching-Yao Chan,
July 1999, $5,
UCB-ITS-PWP-99-10*
A Network Layer for Intelligent Vehicle Highway
Systems, Farokh Eskafi, Marco Zandonadi, July 1999, $5,
UCB-ITS-PWP-99-11*
Southern California Intelligent Transportation
System Priority Corridor Action Summary, Thomas
Horan, September 1999, $10,
UCB-ITS-PWP-99-12*
User’s Manual for Transit ITS Simulator (TRAN-ITS),
Maged Dessouky, Lei Zhang, Ajay Singh, Randolph
Hall, September 1999, $10,
UCB-ITS-PWP-99-13
Individual Vehicle Speed Estimation Using Single
Loop Inductive Waveforms, Carlos Sun, Stephen G.
Ritchie, October 1999, $10,
UCB-ITS-PWP-99-14*

Advanced Coordinated Traffic Responsive Ramp
Metering Strategies, Klaus Bogenberger, Adolf D. May,
November 1999, $15,
UCB-ITS-PWP-99-19*
Identification and Prioritization of Environmentally
Beneficial Intelligent Transportation Technologies:
Modeling Effort, Troy Young, Daniel Sperling, Susan
Shaheen, December 1999, $10,
UCB-ITS-PWP-99-20*
Visualizing Loop Detector Data, Xiaoyan Zhang, John
Rice, December 1999, $5,
UCB-ITS-PWP-99-21*
Lateral Control of Heavy Duty Vehicles for Automated Highway System: Experimental Study on a
Tractor Semi-trailer, Pushkar Hingwe, Jeng-Yu Wang,
Meihua Tai, Masayoshi Tomizuka, January 2000, $10,
UCB-ITS-PWP-2000-1*
Towards an Accessible City: Removing Functional
Barriers to Independent Travel for Blind and Vision
Impaired Residents and Visitors, Reginald G.
Golledge, James R. Marston, September 1999, $10,
UCB-ITS-PRR-99-33*
Regulation Layer Software Integration, Akash R.
Deshpande, November 1999, $50,
UCB-ITS-PRR-99-34
The Access Control Problem on Capacitated FIFO
Networks with Unique O-D Paths is Hard, Alan L.
Erera, Carlos F. Daganzo, David J. Lovell, November
1999, $5,
UCB-ITS-PRR-99-35
Safety and Capacity Analysis of Automated and
Manual Highway Systems, Jason Carbaugh, Datta N.
Godbole, Raja Sengupta, November 1999, $10,
UCB-ITS-PRR-99-36*

PATH ATMIS State of the Research Annual Report
Fiscal Year 1998 / 1999, Robert Tam, October 1999,
$10,
UCB-ITS-PWP-99-15*

Development of Binocular Stereopsis for Vehicle
Lateral Control, Longitudinal Control and Obstacle
Detection, Jitendra Malik, Jana Kosecka, Camillo J.
Taylor, Philip McLauchlan, November 1999, $10,
UCB-ITS-PRR-99-37*

Validation of the Incremental Transfer Model, Tim
Lawson, Wei-Hua Lin, Michael Cassidy,
October 1999, $10,
UCB-ITS-PWP-99-16

Evaluation of ITS Technology for Bus Transit
Systems, Randolph Hall, Maged Dessouky, Lei Zhang,
Ajay Singh, Vishal Patel, November 1999, $20,
UCB-ITS-PRR-99-38

Identifying the Onset of Congestion Rapidly with
Existing Traffic Detectors, Benjamin Coifman,
November 1999, $5,
UCB-ITS-PWP-99-17*
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Vehicle Reidentification and Travel Measurement on
Congested Freeways, Benjamin Coifman, November
1999, $5,
UCB-ITS-PWP-99-18*

Intellimotion

continued on page 10
*Available online at: http://www.path.berkeley.edu/
Publications/PATH/index.html
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Intelligent Surveillance Using Vehicle Signatures
continued from page 7

need for recalibration. The use of the extensive

Kühne, R. D. 1991. Freeway Control Using a Dy-

single loop surveillance infrastructure is a cost-ef-

namic Traffic Flow Model and Vehicle Reiden-

fective way of obtaining more accurate network-

tification Techniques. Transportation Research

wide travel time information.

Record, 1320, pp. 251-259.

In conclusion, the use of inductive signatures offers

Kühne, R. D., and S. Immes. 1993. Freeway Con-

transportation systems new ways of collecting im-

trol Systems for Using Section-Related Traffic Vari-

portant real-time data using existing infrastructure.

able Detection. Seattle, Washington: Pacific Rim

As newer detection technologies mature and become

TransTech Conference, July 25-28, 1993.

economically feasible, there will be exciting opportunities to explore detector data fusion. The exist-

Pursula, M. and P. Pikkarainen. 1994. A Neural Net-

ing inductive signature algorithms for classification,

work Approach to Vehicle Classification with

reidentification, and speed measurement can be aug-

Double Induction Loops. In Proceedings of the

mented by other detector technologies. Since differ-

17th ARRB Conference. Part 4, pps. 29-44.

ent detector technologies produce different feature
vectors, pattern recognition algorithms can be im-

Sun, C., and S. Ritchie. 1999. Individual Vehicle Speed

proved by fusing data from different detectors. For

Estimation Using Single Loop Inductive Waveforms.

example, the accuracy of inductive signature algo-

American Society of Civil Engineers, Journal of Trans-

rithms for vehicle reidentification can be improved

portation Engineering. Vol. 125. No. 6. Nov/Dec.

by adding the chroma feature vector from video detectors, as well as vehicle width information from

Sun, C., S. Ritchie, K. Tsai, and R. Jayakrishnan.

infrared detectors. Such advances in transportation

1999. Use of Vehicle Signature Analysis and Lexi-

surveillance will benefit many areas of transporta-

cographic Optimization for Vehicle Reidenti-

tion, and assist in the development and implemen-

fication on Freeways. Transportation Research, Part

tation of Intelligent Transportation Systems.

C. Vol. 7C, No. 4, August.
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SCOOT Performance
continued from page 5

Moore II, J. E. et al. 1999. Evaluation of the Anaheim Advanced Traffic Control System Field Operational Test: Introduction and Task A: Evaluation of SCOOT Performance. University of California, Berkeley: Institute of Transportation Studies, California PATH Program. PATH Research Report UCB-ITS-PRR-99-26, July 1999.
USDOT. 1993. Intelligent Vehicle Highway Systems Operational Test Evaluation Guidelines.
DOT Document HTV-20. Prepared by MITRE
Corporation.
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Anaheim Transportation
Management Center Traffic
Engineer John Thai changes
message sign on “Smart Street,”
Katella Avenue.
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PATH Presentations

Recent and Upcoming Presentations of PATH Sponsored Research

TRB 2000, Transportation Research Board 79th Annual
Meeting, Washington D.C., January 9-13, 2000.
• Pat Conroy, “Role of ATIS in the Personalized Public
Transportation Vision”.
• Genevieve Giuliano, “An Integrated Fare System Using
Smart Cards: Results from a Field Operational Test”.
• Joy Dahlgren, “High-Occupancy/Toll Lanes: How Do
They Operate and Where Do They Make Sense?”.
• Steven Shladover, “Progressive Deployment Steps Leading Toward an Automated Highway System (AHS)”.
• Jim Misener et al. “Examination of Critical Factors and
the Emergence of a Cognitive Car Following Driver Model
for Rear-End Crashes with a Stopped Lead Vehicle”.
• Mark Miller, “Passenger Intermodal Operations and
Services: A Synthesis of the Challenges and Opportunities for Successful Implementation”.
• Youngbin Yim, “Electronic Media and their Effects on
Travel Choice”.
• Youngbin Yim, “Telecommunications and Travel Behavior: Would Cellular Communications Generate
More Trips?”
• Asad Khattak, Youngbin Yim, Linda Stalker, “Willingness to Pay for Travel Information: Combining Revealed
and Stated Preferences with a Random Effects Negative Binomial Regression Model”.
• Youngbin Yim, “Advanced Traveler Information Systems Part I: Prospects On Emerging Technologies In
Europe, Japan and the U.S.” (presiding).
• Youngbin Yim, “Advanced Traveler Information Systems Part II: A Perspective From Asian, European and
North American Experience”, (presiding).
• Patrick Conroy, “Impact of Emerging ATIS Technologies
on Transportation Practice and Traffic Management”.
• Youngbin Yim, “Lessons Learned from the ATIS Experience”.

• Jaimyoung Kwon (presenting), Benjamin A. Coifman,
and Peter J. Bickel, “Day-to-Day Travel Time Trends and
Travel Time Prediction From Loop Detector Data”.
• Benjamin A. Coifman, “Improved Data Measurement
Using Existing Loop Detectors”.
• Karen Smilowitz, Carlos Daganzo, “Experimental Verification of Time-Dependent Accumulation Predictions”.
• Jiuh-Biing Sheu, Stephen G. Ritchie, “A Sequential Detection Approach for Real-Time Freeway Incident Detection and Characterization”.
• Carlos Sun, Stephen G. Ritchie, “Heuristic Vehicle Classification Using Inductive Signatures on Freeways”.

6th World Congress on Intelligent Transport Systems,
Toronto, Ontario, Canada, November 8-12, 1999.
• Wei-Bin Zhang, “Implementing AVCSS Technologies
for Highway Maintenance Operations”.

ITS America 10th Annual Meeting, Boston, Massachusetts,
May 1-4, 2000
• Han-Shue Tan, Aaron Steinfeld, “The Importance of
Gain in Driver Assisted Lateral Control”.

JCIS Conference, New Jersey, February 2000.
• Youngbin Yim, “Communications Technology and Its
Influence on Travel Decisions”.

INFORMS Fall Conference, Philadelphia, Pennsylvania,
November 7-10, 1999.
• Carlos Sun, S. Ritchie, R. Jayakrishnan, “Detection of
Traffic and Section-Based Measures”.
• Carlos Sun, J. Porway, R. Jayakrishnan, “Analysis of Sensitivity of Origin-Destination Demand Estimation Algorithms”.

PATH on Paper
continued from page 8
Evaluation of the OCTA Transit Probe System,
Randolph W. Hall, Nilesh Vyas, Chintan Shyani, Vikas
Sabnani, Simit Khetani, November 1999, $20,
UCB-ITS-PRR-99-39
A Parmetric Study of Platoon Dynamics and Robust
H∞ Controller Design, Pahngroc Oh, Andy Packard,
Benson H. Tongue, November 1999, $10,
UCB-ITS-PRR-99-40

10

Implementation of Advanced Techniques for
Automated Freeway Incident Detection, Baher
Abdulhai, Stephen G. Ritchie, Mahadevan Iyer,
December 1999, $10,
UCB-ITS-PRR-99-42*
Empirical Comparison of Travel Time Estimation
Methods, Xiaoyan Zhang, John Rice, Peter Bickel,
December 1999, $10,
UCB-ITS-PRR-99-43*

Dynamics in Behavioral Adaptation to a Transportation Innovation: A Case Study of Carlink-A Smart
Carsharing System, Susan A. Shaheen, December
1999, $50,
UCB-ITS-PRR-99-41*

Safety and Throughput Analysis of Automated
Highway Systems, Datta N. Godbole, John Lygeros,
January 2000, $10,
UCB-ITS-PRR-2000-1*

*Available online at: http://www.path.berkeley.edu/
Publications/PATH/index.html

Conditions for Safe Deceleration of Strings of
Vehicles, John Lygeros, Nancy Lynch, January 2000, $10,
UCB-ITS-PRR-2000-2*
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PATH Database Developments
Seyem Petrites, PATH Database Manager

E

xciting things do happen in libraries, even
in the back rooms where computers
abound, cataloguers devour books, and data-

bases are maintained. We’d like to share with you
some recent developments regarding the California PATH Database.
In January, we celebrated two years of support from
the Transportation Research Board (TRB) in provid-

PATH Database Manager
Seyem Petrites with
PATH Database librarian
Mike Kleiber.

ing the PATH Database Internet web site. The PATH
Database will soon also be mounted on TRB’s
Internet version of the Transportation Research Information Services (TRIS) Database. (TRIS itself will
be reaching a significant milestone in the year 2000
when it becomes available through the National

goals is to obtain proceedings from the major ITS-

Transportation Library’s (NTL) web site.)

related domestic and international conferences.
However, these publications can be very costly. If

Information is useful only if it is accessible. Thanks

those of you attending conferences have a copy of

to the concerns of Steven Shladover, PATH Data-

the proceedings, and would like to donate them to

base entries now include all authors listed in the

the Library, we would heartily welcome them.

publication. We are also pursuing a retrospective
search of all PATH publications, ensuring full au-

The PATH Library staff encourage comments and

thor entries for papers and reports.

concerns regarding our services and products. We
need to hear from you in order to fulfill our mis-

Please bookmark these URLs:

sion. Please write, fax, or call us at:

For the California PATH Bibliographic Database:

Harmer E. Davis Transportation Library

http://www.nas.edu/trb/about/path1.html

Institute of Transportation Studies

For the New Acquisitions in ITS list:
http://www.lib.berkeley.edu/ITSL/newbooks.html

412 McLaughlin Hall
University of California

The PATH Database grows at a rate of about 300

Berkeley, CA 94720-1720

records a month. Our core information comes from

tel: 510-642-9168

monographs, technical reports, conference pro-

fax: 510-642-9160

ceedings, and journal articles. We also track news-

e-mail: spetrite@library.berkeley.edu

paper articles and ITS-related web sites. One of our

http://www.lib.berkeley.edu/ITSL/

Get on the Mailing List!
FAX, mail, or e-mail us the following information for a
free subscription to Intellimotion:
Name & Title
Address
Phone and FAX
E-mail address
Company, type of business
Primary area of interest in ITS
Please mention the Intellimotion mailing list. See page
12 for our address and FAX number.
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Note to Librarians:
Intellimotion for 1999 comprises three volumes: 8.1, 8.2,
and 8.3. The next issue, the first of the year 2000, will be
number 9.1.
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Science Center Shows PATH Video
Intellimotion is a quarterly newsletter edited and designed by the
California PATH Publications Department.
Publications Manager
Editor
Art Director
Multimedia Specialist

Bill Stone
Gerald Stone
Esther Kerkmann
Jay Sullivan

For more information or comments about this newsletter, please
write, call, fax, or e-mail the address below.
PATH Publications
1357 South 46th Street, Bldg. 452
Richmond, CA 94804-4603
Tel: 510/231-9495 FAX: 510/231-9565
e-mail: bstone@uclink2.berkeley.edu
http://www.path.berkeley.edu

Graphics and photography by Gerald Stone.

M

issouri’s St. Louis Science Center is including PATH Multimedia De
veloper Jay Sullivan’s NAHSC Demo ‘97 California PATH Platooning
Demo video in a major new gallery called Cyberville opening Janu-

ary 29, 2000. The PATH video, which depicts the operation of PATH’s eightBuick automated platoon demonstration at the National Automated Highway
Systems Consortium Technical Feasibility Demonstration, held on Interstate

Partners for Advanced Transit and Highways
Director
Deputy Director, AVCSS Program Manager
ATMIS Program Manager
Caltrans Management Liaison

Karl Hedrick
Steve Shladover
Pat Conroy
Greg Larson

15 in San Diego, California, during August 1997, was selected because it provides an interesting and understandable explanation of car sensors.

Primary funding provided by:

Valerie Carroll, Cyberville’s Project Coordinator, says “We are very excited at
the prospect of using the NAHSC Demo ’97 video. It will be part of a video loop
on car sensors that will show the kinds of sensors used in cars in a fun, acces-

Member

sible, and educational way. We would like permission to use it in perpetuity.”
The St. Louis Science Center (www.slsc.org) is a free educational institution
with approximately 1.5 million visitors a year, and a wide regional impact. Its

©1999 by California PATH. All rights reserved. Unless permission is granted, this material shall not be reproduced, stored in
a retrieval system, or transmitted in any form or by any means,
electronic, mechanical, photocopying, recording or otherwise.

11 galleries focus on four key areas of science: space, ecology, technology, and

ISSN-1061-4311

anthropology. Cyberville’s 6000 sq ft gallery focuses on information technolo-
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gies, broadly defined, and their impact on the lives of today’s citizens.

