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Introduction

There are over 200 traffic signal systems
consisting of about 1,000 traffic signals that are
owned and maintained by the Indiana Department
of Transportation (INDOT). These closed loop
systems are coordinated by interconnection or by
time. With this many signals, INDOT is looking
for ways to improve consistency and decrease the
amount of time spent designing, implementing,
and maintaining the signal controllers. Currently,
the determination of system parameters is unique
to each district and there are no guidelines or

Findings

The first part of this manual documents
the general process for determining parameters
for traffic signals and traffic signal systems. The
important aspects of the design were determined
to be the timing parameters, detectors, time-of-
day scheduling, and coordination for systems.
The second part of this manual provides a
detailed description of how to configure two
vendors' traffic signal controllers to deploy a
closed loop system. A closed loop system
typically consists of a series of intersections that
are interconnected and programmed to provide

Implementation

This manual will serve as a reference
for those who are experienced in the traffic signal
field and as a training tool for those who have
never programmed controllers. Employee
turnover rates are very high in government work
with frequent promotions and transfers. Instead
of a current engineer teaching the new employee,

procedures to follow. An objective of drafting this
manual is to establish a traffic signal control
design procedure for all INDOT districts to follow
for deploying closed loop signal systems.
Currently, the determination of system parameters
is unique to each district and there are no
guidelines or procedures to follow. This manual
documents in writing a synthesis of best practices
currently used by various districts. The manual
will also serve as an educational tool for new
INDOT employees and consultants.

progression along an arterial. The final part of
the manual deals with testing the controllers in a
lab environment before they are implemented in
the field and tuning them after they are
implemented. The testing is accomplished by
performing a hardware-in-the-loop simulation
using a controller interface device and a
simulation program such as CORSIM. Tuning
decisions can be made by looking at the
performance of the hardware-in-the-loop
simulation or by viewing the real time
performance.

this manual will guide them through the process
and the engineer can supplement the manual with
any information specific to that district. This
tool will help facilitate the deployment of new
systems so that more time can be spent
improving the performance of existing systems.
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Implementation Report

There are over 200 traffic signal systems consisting of about 1,000 traffic signals that are owned
and maintained by the Indiana Department of Transportation (INDOT). These closed loop
systems are coordinated by interconnection or by time. With this many signals, INDOT is looking
for ways to improve consistency and decrease the amount of time spent designing, implementing,
and maintaining the signal controllers. Currently, the determination of system parameters is
unique to each district and there are no guidelines or procedures to follow. An objective of
drafting this manual is to establish a traffic signal control design procedure for all INDOT districts
to follow for deploying closed loop signal systems. This manual documents in writing a synthesis
of best practices currently used by various districts. The manual will also serve as an educational

tool for new INDOT employees and consultants.

The first part of this manual documents the general process for determining parameters for traffic
signals and traffic signal systems. The important aspects of the design were determined to be
the timing parameters, detectors, time-of-day scheduling, and coordination for systems. Design
standards are established for obtaining the timing parameters, based on intersection geometry
and other published data. A standard detector numbering system is included, along with how the
different detector settings are used. Recommendations are provided on the number of different
signal timing plans for which design volumes are required and the approximate schedule for

running those plans. Detailed information is provided on signal timing plans for coordination.

The second part of this manual provides a detailed description of how to configure two vendors'
traffic signal controllers to deploy a closed loop system. A closed loop system typically consists
of a series of intersections that are interconnected and programmed to provide progression along
an arterial. A closed loop system can also be monitored remotely with management software
over a telephone line. Every aspect of the configuration is covered that includes controller
initialization, interconnection, data entry, and remote software setup. The two chapters follow the
same sequence for configuring the system, so that one vendor's procedure can easily be

compared to the other.

The final part of the manual deals with testing the controllers before they are implemented in the
field and tuning them after they are implemented. The controllers are tested using a hardware-in-
the-loop simulation. Details specific to setting up the simulation and creating necessary files are
discussed. Finally, recommendations are provided for tuning the controllers after they are

installed in the field.
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