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Applying Geographic Information System 
Technology to Traffic Signal Coordination 

WAYNE A. SARASUA 

Research conducted at the Georgia Institute of Technology that inves
tigated the use of geographic information system (GIS) technology as a 
support tool for coordinating traffic signals is discussed. TRANS YT-7F 
is the most widely used and respected macroscopic computer model for 
optimizing the coordination of traffic signals. Unfortunately, creating 
an optimum TRANSYT-7F model is very costly. The hypothesis of this 
research was that the use of a specialized GIS with TRANSYT-7F could 
enhance the process of coordinating a traffic signal system. The re
search resulted in the development of a GIS-based signal coordination 
system that operates on a microcomputer. This system is an improve
ment over existing methods of creating optimum TRANS YT-7F mod
els because relationships between intersections do not have to be 
encoded manually. Instead, the system takes advantage of the GIS's 
topological data structure, which provides these relationships. The 
process of analyzing different network optimization scenarios is sim
plified with this system because the user need only to select the inter
sections to be coordinated from the GIS graphic display instead of cut
ting and pasting from existing TRANSYT-7F input files. Alternatively, 
the system can serve as a multipurpose signal information system and 
play a vital role in decision support. It can provide improved access to 
signal data and allows for swift identification of intersections that 
experience excessive delays or unacceptable levels of service. 

Studies have shown that the proper coordination of traffic signals in 
a local street system is the most effective way to reduce delay, fuel 
consumption, and vehicle emissions. Because of continual changes 
in traffic patterns brought on by new land use developments and 
shifts in commuting patterns, there is a need to coordinate traffic 
signals on a regular basis. Unfortunately, limited resources com
bined with the high cost of signal coordination efforts prohibit many 
transportation agencies from coordinating their traffic signal sys
tems on a regular basis (1). 

The current practice of coordinating a signal network involves 
the use of computer simulation models. TRANS YT-7F is one 
of the most widely used and respected macroscopic tools for opti
mizing the performance of traffic signals (2). Creating an optimum 
TRANS YT-7F model, however, can be very time consuming. Data 
required by TRANS YT-7F are extensive and must be precisely for
matted into an ASCII text file before they can be processed by the 
program. 

Many attempts have been made to make data input into 
TRANSYT-7F easier and less costly (3). A telephone survey of 
TRANSYT-7F users from around the United States was conducted 
at the Georgia Institute of Technology to identify the most popular 
methods of creating TRANS YT-7F input files ( 4). Although novice 
users of TRANS YT-7F indicated a preference for using input man
agers, more experienced users tended to favor using a simple text 
editor to create and edit TRANSYT-7F networks. Most experienced 

School of Civil Engineering, Georgia Institute of Technology, Atlanta, Ga. 
3033?-0355. 

. users who preferred using simple text editors were familiar with a 
number of different input managers but preferred an editor because 
the input managers were considered cumbersome. Clearly, existing 
input managers have not gained wide acceptance among experi
enced TRANSYT-7F users. Recent research at the Georgia Institute 
of Technology examined the use of geographic information system 
(GIS) technology as a possible alternative to the TRANSYT-7F 
data input managers that are available. 

APPLYING GIS TECHNOLOGY 

As computer use has grown in recent years, so has the need to man
age large amounts of information. A GIS is one of the latest tools 
that can be used to deal with this problem. GISs are computer hard
ware and software for the input, storage, analysis, and retrieval of 
spatial data and related attribute information. 

The application of GIS technology in transportation (GIS-T) has 
become increasingly popular in the past few years. The most com
mon areas of application include transportation logistics (5), pave
ment management ( 6, 7), public transportation ( 8-10), and trans
portation planning (11-13). A potential application that has not 
received much attention is traffic operations. KLD Associates, Inc., 
has performed preliminary work with linking its HCM/CINEMA 
product with a personal computer (PC)-based GIS software (14). 
HCM/CINEMA performs a highway capacity manual analysis 
of signalized intersections using an interactive graphical user inter
face and presents an animation of traffic flow based on the TRAF
NETSIM traffic simulation model. Other work on GIS in traffic 
engineering includes preliminary efforts to use GIS as a system 
integrator in advanced traffic management systems (ATMSs) (15). 
That work concentrated on looking at GIS to oversee numerous com
ponents of a traffic control system including surveillance cameras, 
ramp meters, traffic signals, changeable message signs, signal con
trollers, and the communications infrastructure. 

Meyer et al. (16) and Meyer and Sarasua (17) developed a proto
type GIS-T to demonstrate the capabilities of GIS as a program 
management system for a county department of transportation. The 
prototype includes a traffic signal module to help automate the 
process <:>f managing and maintaining the traffic signal system. 
The system demonstrated a number of capabilities: 

1. Quick and easy access to signalized intersection information, 
2. Swift identification of "troubled" intersections such as those 

with poor levels of service or unacceptable delays, and 
3. Up-to-date maintenance activities to spot problems before 

they occur. 

One capability not found in the prototype was automated traffic 
signal coordination. Signal coordination is a logical extension to a 
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traffic signal GIS-T because much of the information needed to 
coordinate traffic signals is found in a traffic signal GIS-T data base. 
This information includes data on turning movements, intersection 
geometry, and signal timings. In addition, other key information, 
such as the locations of intersections relative to each other and the 
distance between intersections, could also be stored in the GIS-T. 

In recent years many organizations have implemented automated 
mapping/facilities management (AM/FM) systems. An AM/FM 
system is similar to a GIS in that it can manage geographical and re
lated attribute information. The fundamental difference between a 
GIS and an AM/FM system, however, is that an AM/FM system has 
limited spatial analysis capabilities. This is because the data struc
tures of an AM/FM system are not topological. Thus, there are not 
well-defined relationships between spatial information contained in 
an AM/FM system data base. Topology exists in many vector-based 
GIS, however. Topology is critical to an automated signal coordi
nation system because of the relationships that exist between a sig
nalized intersection (stored as point data in a GIS) and the various 
approaches to the intersection (stored as line data in a GIS). Fur
thermore, relationships between downstream intersections can be 
easily established in a GIS. Relationships such as the adjacency of 
intersections and the distances between the intersections are funda
mental to a signal coordination effort. 

As part of an effort to investigate the usefulness of applying GIS 
technology to traffic signal management, researchers at the Georgia 
Institute of Technology developed an integrated, fully functional 
GIS-based traffic signal coordination and information management 
system called SIG-GIS. The underlying hypothesis of the research 
and development of SIG-GIS was that such a system could enhance 
the process of coordinating traffic signals and also serve as a mul
tipurpose signalized intersection information management system. 
The intent of SIG-GIS, as a tool for signal coordination, was not 
to replace TRANS YT-7F but to complement it by serving as a 
platform for the creation of optimum TRANS YT-7F models. 

METHODOLOGY AND SYSTEM DESIGN 

A major objective in the development of SIG-GIS was to take 
advantage of network relationships that are part of a GIS's under
lying data structure to enhance the process of coordinating traffic 
signals. The first task in the design of SIG-GIS was to identify other 
needed technologies in addition to GIS to provide the system with 
the desired functionality. Tasks required to obtain these technolo
gies included developing external programs written in C, incorpo
rating knowledge-based expert system (KBES) technology, and 
interfacing with computer-aided design and drafting (CADD) 
software. The intent for SIG-GIS is to take advantage of the 
strengths of these technologies to provide the desired functionality 
for optimizing signal timings in a street network. Figure 1 gives a 
conceptual framework for SIG-GIS. The author has intentionally 
made Figure 1 generic because it is his opinion that the integration 
of these four technologies has applications outside of traffic signals. 

Overview of SIG-GIS System Architecture 

The actual system architecture of SIG-GIS that evolved from the 
conceptual framework presented in the previous section is shown in 
Figure 2. Figure 2 identifies six main components and shows the in
teraction between the components. The components are (a) the GIS 
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platform, (b) the signalized intersection data base editor (SIDE), (c) 
the GIS data base generator, (d) the intelligent user interface (IUI), 
(e) the SIG-GIS translator, and (f) the AutoCAD DXF file genera
tor. A brief overview of these components is given in the following 
paragraphs. 

GIS Platform 

SIG-GIS is designed to be used with the transportation-related GIS 
platform TransCAD. TransCAD, developed by Caliper Corporation 
in 1988 (18), is a transportation, PC-based software package that 
has specialized tools for planning, management, operation, and 
analysis of transportation systems and facilities. SIG-GIS was de
signed so that it can be integrated with other PC-based GIS pack
ages besides TransCAD with only a minimal number of modifi
cations. A GIS must meet the following minimum criteria for 
integration to be possible: 

• It must have network topology (e.g., connectivity), 
• It must have capabilities for automation such as menu cus

tomization and a macro language or some capability to access ex
ternal functions written in C, 

• It must have data export and import capabilities to and from a 
nonproprietary format (e.g., comma-delimited ASCII), and 

• It must be able to import Census Bureau topologically inte
grated geographic encoding and referencing (TIGER) files. 

One such PC-based GIS that meets these criteria is PC 
ARC/INFO (19). PC ARC/INFO provides a robust data structure 
that has the necessary line (arc) topology critical for signal coordi-
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nation. Furthermore, PC ARC/INFO can read and write data in a 
variety of formats. The program also has a built-in macro language 
(Small Macro Language) that can be used to create the necessary 
user interface and provide functionality within the GIS. 

The TransCAD component of SIG-GIS manages the specialized 
GIS spatial and attribute data bases that contain many of the data 
required by TRANS YT-7F. A data base consists of spatial and 
attribute information. SIG-GIS can have three or more different 
data bases. The key data bases are the master data base, the period 
data bases, and the street data base. 

The main purpose of the master data base is to provide SIG-GIS 
with the capability of being a signal information system instead of 
simply being a tool for signal coordination. The master data base is 
a point-type data base that contains general intersection information 
such as an inventory of hardware and the intersection's maintenance 
history. 

A period data base is an intersection data base (point data base) 
that contains much of the Information needed for coordinating traf
fic signals. Because period data bases are temporal data bases, there 
can be more than one period data base for a signalized network. 
Typically, at least three period data bases are needed for signal 

coordination purposes: one for the a.m. peak period, one for the p.m. 
peak period, and one for the off-peak period. A period data base 
contains geometry information, volume information, saturation 
flow information, TRANS YT-7F timing information, and perfor
mance information. Some of the different types of performance in
formation stored in a period data base include level of service (LOS) 
information, volume-to-capacity ratios (V/Cs), and delay informa
tion. In the case in which a new design needs to be added, the user 
can simply add a new record. 

The street data base contains specific attribute information about 
the street segments between the signalized intersections. This data 
base includes information intended for use in signal coordination. 
Thus, this data base contains only a limited number of fields. 
Additional fields could allow this data base to be useful in other 
areas of transportation including pavement management and 
accident analysis. 

Important attribute information, which is required to be part of an 
intersection's data structure, is used to determine the streets that 
feed the intersection. This information is necessary for signal coor
dination because the length of each street segment and the speeds 
of vehicles traveling on these segments are fundamental to coordi-
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nating signals. In addition to speed and distance data, the street net
work data base contains information that relates the different inter
sections. This information is vital to a signal coordination effort be
cause traffic that passes through an intersection is generated from 
the different approaches of upstream intersections. Figure 3 illus
trates the concept of topology for intersection and street data. In 
Figure 3 the current intersection is Node 22. The traffic that passes 
through the westbound approach of this node is generated from 
three different movements at Node 21. This traffic is called source 
flows. Source flow data are stored with the intersection from which 
it is generated-in this case, Node 21. The speed and distance data 
are stored with the street segments (e.g., Link 1). To optimize the 
progression along Link 1, the source flows for Node 22 from Node 
21 must be known in addition to the distance between the intersec
tions and the speed of vehicles approaching Node 22. On the basis 
of the topology associated with the streets and intersections, the dif
ferent types of data needed to optimize the timings at Node 22 can 
be retrieved from the various entities where these data are stored. 
Thus, the importance of the point and line topology is that data can 
be retrieved more efficiently while being stored in a less redundant 
and more efficient manner. Data redundancy is reduced because 
there is no need to store the movement information of Node 21 
(Movements A, B, and C) with Node 22. 

Menu Structure 

The GIS component of SIG-GIS also includes a series of custom 
menus that provide access to SIDE to edit the data base, to the data 

Movement 

c Links 1 and 2 

_J 
@ 

I 

57 

base generator to create new SIG-GIS data bases from a TIGER file 
data base (20), or to the IUI to create a TRANSYT-7F input file. 

SIDE 

SIDE, the second component of SIG-GIS, manages the intersection 
attribute data bases. The intent of SIDE is to make editing intersec
tion information easier and more practical. There is a great deal of 
information in a period data base associated with a single intersec
tion of a TRANSYT-7F model. Use of TransCAD's existing attri
bute editing capability would require the user to navigate 100 data 
fields to input and query information. SIDE simplifies this process 
by using graphical screens as a platform for entering and querying 
attributes. 

SIG-GIS Data Base Generator 

The third component, the SIG-GIS data base generator, is used to 
create the basic SIG-GIS data bases from Census Bureau TIGER 
files that are imported into TransCAD. Census Bureau TIGER files 
provide a means whereby roadway centerline data bases can be 
created quickly. Unfortunately, in its most primitive form a TIGER 
file imported into TransCAD is not designed for use in traffic sig
nal optimization. Thus, the purpose of the Generate Data Bases 
function is to take information in a TransCAD TIGER data base and 
use it to generate the SIG-GIS data bases. The process of creating 
the necessary network data bases from a TIGER file is described in 
detail in the case study. 
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JUI 

When a TRANSYT-7F input file is desired, the macros associated 
with the GIS custom menus will pass intersection data to the IUI. 
The IUI is part of the SIG-GIS help facility, the fourth component. 
This facility aids the user in inputting systemwide information. In 
addition to a conventional help system that can provide the user 
with information about a particular parameter, the IUI also has ac
cess to a KBES to help develop the more subjective systemwide in
formation. The user calls the expert system facility by pressing the 
F2 function key after he or she highlights the parameter to be de
termined. The facility will prompt the user with questions and then 
will produce an appropriate value for the parameter based on the 
user's responses to the questions. Some networkwide parameters do 
not have expert system help associated with them because they do 
not require subjective or heuristic knowledge for their development 
and thus are not suitable for inclusion in the facility. 

SIG-GIS Translator 

The fifth component of SIG-GIS is the translator. The translator is 
written in C and is a totally separate program from the other com
ponents of SIG-GIS. Its main purpose is to correctly format input 
data and the systemwide parameters passed by the IUI. The trans
lator generates an input file that can be directly processed by 
TRANSYT-7F without any further modification. 

AutoCAD Component 

The final component of SIG-GIS is the AutoCAD interface. The in
terface passes information from the SIG-GIS translator to Auto
CAD, where a link-node diagram providing detailed network infor
mation will be generated automatically. Past discussions with 
public and private agencies have indicated that link-node diagrams 
can be a useful tool for reviewing the input into a TRANSYT-7F 
model and for field calibration and fine tuning. A well-designed di
agram can make network information more accessible. By bringing 
a diagram into the field, changes during a field review can be made 
directly on the link-node diagram. 

SYSTEM APPLICATION: A CASE STUDY 

SIG-GIS is currently being implemented in Cobb County, Georgia. 
This section discusses a sample application of SIG-GIS for a por
tion of Cobb County known as the Pl~tinum Triangle. The complete 
process of going from a basic Census Bureau TIGER file to a 
TRANSYT-7F simulation input file is discussed. A discussion is 
also given on how SIG-GIS can be used as a signal information 
management/decision support tool. 

Building the SIG-GIS Data Bases 

The major task before using SIG-GIS for signal coordination pur
poses is to create the necessary GIS data bases that describe the traf
fic signal network. SIG-GIS provides automation for generating a 
traffic signal network from a Census Bureau TIGER :(lle. This 
process takes several steps, which are shown in Figure 4 and dis
cussed in the following sections. 
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Generating a GIS Data Base from a Census Bureau 
TIGER File 

A TIGER file is an ASCII text file that must be translated before it 
can be used in a GIS. By using existing TransCAD tools (TCBuild), 
a generic Cobb County TIGER file was translated to a TransCAD
compatible line data base. 

Identify the Signalized Network 

By using the converted TransCAD TIGER data base, nodes in the 
network that represent signalized intersections are selected from the 
screen. The links that connect these nodes are also selected. The re
sulting selected nodes and links make up the signalized network. 
Isolated signalized intersections may also be selected, but there 
would not be any downstream or upstream signalized intersections 
associated with these intersections. Nonsignalized intersections can 
also be modeled. 

Generating the Data Bases 

When the signalized network is identified the SIG-GIS Generate 
Data Bases procedure is run to generate the master, period, and 
streets data bases. When all the general information is entered the 
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Generate Data Base procedure creates the three basic SIG-GIS data 
bases: master, period, and streets. Figure 5 illustrates the resulting 
intersection network for two signalized arterials. The entire Plat
inum Triangle is included as a background to the signalized inter
section network. Signal links are highlighted. 

Identify Node Numbers 

The next task is to assign TRANS YT-7F node numbers to those in
tersections to be coordinated. For this case study only the signalized 
intersections on Windy Hill Road were coordinated. Node numbers 
are assigned by using TransCAD's attribute editing capabilities. 

Input Data 

Data for each of the signalized intersections are obtained by using 
SIDE. Figure 6 shows the inputting of traffic volumes by using 
SIDE. A major benefit of SIG-GIS is that much information is gen
erated automatically. For example, source volumes, which repre
sent traffic flows generated from downstream intersections, are cal
culated automatically by the system. SIDE includes a page to edit 
source volumes manually if the user desires. Other types of data that 
do not have to be input into the system include street names (in
cluded in the TIGER files), distance information (the GIS generates 
distances automatically), and link identifications (also generated 
automatically). When all data are entered, the data are saved to the 
GIS data base and control is passed back to TransCAD. The net
work is now ready to use . 
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Creating TRANSYT-7F Input File 

Now that the data are entered the next major task is to perform a 
TRANSYT-7F simulation run. First, the user must select the 
intersections to be simulated. Only those intersections that are on 
the same cycle length can be selected. In this case because Windy 
Hill Road and Cobb Parkway are on a 120-sec cycle length, all the 
intersections are chosen. Next, the TRANSYT-7F GIS Module 
selection is chosen from the TransCAD procedure menu (Figure 7). 
This will bring up another menu from which the type of 
TRANS YT-7F model to be developed is chosen (e.g., simulation or 
normal optimization). 

Using JUI 

When the run type is selected the procedure is executed and control 
is passed to the IUI.. Here, the user inputs the various networkwide 
parameters. The highlighted parameters are required to be entered, 
whereas the others may be skipped if the user chooses to use the 
program defaults. Figure 8 shows the associated help screen for the _ 
Extension of Effective Green parameter. The platoon dispersion 
factor was entered with the help of the expert system facility. On the 
basis of the responses to questions such as "Is pedestrian activity 
light, moderate, or heavy?," the, system determines the appropriate 
platoon dispersion factor. 

When all parameters are entered, the user can elect to generate a 
TRANSYT-7F input file and run TRANSYT-7F. The user must 
then specify a file name for the input file and may choose to gener
ate a link-node diagram. The IUI will activate the SIG-GIS transla-
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FIGURE 5 Cobb Parkway/Windy Hill signalized network. 
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tor, which creates the TRANSYT-7F input file. The IUI will then 
automatically start TRANSYT-7F. 

Calibrating the Simulation 

Calibrating the TRANSYT-7F model ensures that the simulation 
run accurately represents the flow of traffic in the network. This is 
important to ensure that TRANS YT-7F will develop an appropriate 
timing plan. Calibrating a simulation is beyond the scope of 
SIG-GIS. It is mainly a manual exercise that involves exami.ning 
TRANS YT-7F output. Comparisons must be made between mod
eled measures of effectiveness such as the modeled degree of satu
ration for a link compared with the actual degree of saturation for 
that link identified through field study. 

Running an Optimization 

After calibration of the simulation run, an optimization can be per
formed. The same procedures are performed for the optimization 
run as for the simulation run with the following exceptions: 

• There is no need to choose the intersections to be optimized in 
TransCAD as long as they are the same as those that w~re selected 
for the simulation. 

• The run type is now an optimization that must be selected from 
the TRANSYT-7F GIS menu. 

• The network parameters need to be modified. For example, be
cause this is an initial optimization cycle length evaluation informa
tion will need to be included in the network parameter information. 

Oth~r optimization runs can be completed in a similar fashion. 

Multipurpose Syste~ 

A major objective of the research described here was to design and 
develop a system that could also serve as a signal information man
agement/decision support tool in addition to providing signal coor
dination. Thus, incorporated in the design of the data bases are spe
cific fields geared toward information management. All the data 
bases are made up in part or in whole of signal information that is 
desirable for the everyday upkeep of the signalized infrastructure. 

The intent of SIG-GIS as a multipurpose system is to help auto
mate the process of managing and maintaining the traffic signal 
system. In this regard the system provides a number of capabilities. 

1. It provides a means for quick and easy access to signalized in
tersection information. 

2. It allows for swift identification of troubled intersections. 
3. It can aid the traffic engineer to keep maintenance activities 

up to date and help spot problems before they occur. 

Improved Access to Data 

The signal module of the prototype GIS-T is able to provide quick 
and easy access to signalized intersection information, such as con
troller type, signal heads, detectors, sampling loops, intersection 
geometrics, and travel characteristics. Queries can be made by 
selecting an intersection from the map display. The associated text 
information that results from the query can be reviewed, printed, 
and edited. 
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Identification of Troubled Intersections 

SIG-GIS allows for swift identification of troubled intersections. 
These troubled intersections may be defined as those with· large 
V /Cs, enormous delays, unacceptable LOSs, intersections with a 
high number of maintenance activities in a relatively short period of 
time, or any combination of these variables. These troubled inter
sections can be displayed on high-quality thematic maps or maps 
that include attribute labels. 

Maintenance Management 

SIG-GIS has a maintenance management capability. It can be used 
to help the traffic engineer keep maintenance activities up to date, 
which can help spot problems before they occur. Included in the 
master data base are the type of last maintenance activity, date of 
last maintenance activity, and number of maintenance activities in 
the last year. With this information it is possible to produce, for 
example, a map that identifies the level of maintenance activities for 
all intersections during the last year. 

MAJOR FINDINGS, CONTRIBUTIONS, AND 
RECOMMEND A TIO NS 

A number of major findings and contributions of this research per
tain to both theory and methodology. These are summarized in the 
following: 

• Benefits of topology for signal coordination. One innovative 
technique used in this research is making use of capabilities inher
ent in GIS to determine the streets that feed into an intersection. 
These streets are an integral component of an intersection's SIG
GIS data structure. Because the linkages between streets and inter
sections are determined automatically, several tasks that would be 
necessary if a manual coding process was used are eliminated. 

• Graphical input capabilities for point data. The development of 
SIDE has demonstrated that intersection-related data can be input 
into a GIS in a less cumbersome format than in a spreadsheet format 
or some other digital attribute form. 

• Multipurpose. The multipurpose nature of SIG-GIS may be its 
most important asset. In addition to signal coordination, SIG-GIS 
could be used as a signal information system and could play a vital 
role in decision support. 

• Using a GIS allows for enhanced alternative analysis. A major 
benefit of a GIS is that signalized intersections can be displayed 
graphically on a map display. With a mouse the user simply has to 
select the intersections from the screen that he or she would like to 
coordinate. In this way many alternatives for a subsystem can be 
analyzed quickly and easily. 

• Intelligent selection of parameters. SIG-GIS provides the user 
with a variety of help facilities for choosing appropriate system wide 
parameters. In addition to on-line help, some parameters are linked 
to an expert system that helps the user develop appropriate values 
for the parameter. 

• A new application for TIGER files. This research relies heav
ily on the premise that Census Bureau TIGER files can provide the 
locational information of intersections and their relationships with 
one another necessary for signal coordination. The topological 
structure of the TIGER file provides these relationships. In evaluat-
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ing TIGER files for accuracy (without making any adjustments to 
correct inaccuracies) it is evident that very little adjustment is 
needed for its use in signal coordination. This is because although 
positional accuracy deficiencies of TIGER files are evident (and 
common), distances between intersections as determined from the 
TIGER files are still suitable for signal coordination purposes. 

In the development of SIG-GIS a number of potential research areas 
have become apparent. They are as follows: 

• Developing import capabilities of TRANS YT-7F outputs back 
into the GIS when signals are optimized will give the traffic engi
neer an enhanced ability to analyze performance information such 
as fuel emissions, delay, LOSs, and V/Cs. A GIS is an ideal plat
form for producing thematic maps that highlight problem areas 
based on these measure of effectiveness. 

• Enhancing the expert system facility to help calibrate simu
lated timings and implement optimized timings. Both tasks require 
a great deal of engineering judgment. 

• Adding real-time signal coordination capabilities to SIG-GIS. 
The advent of new technologies that monitor traffic volume, speed, 
and density data on a minute-by-minute basis has resulted in a sec
ond generation of traffic signal control. Second-generation control
type systems use real-time data to make continual changes to traf
fic signal settings. The addition of real-time capabilities to SIG-GIS 
can result in continual improvements to traffic signal settings based 
on traffic demand. The SIG-GIS system could thus be an integral 
component in an advanced traffic management system. 

CONCLUSION 

Use of a GIS as a tool f9r signal coordination shows much promise 
and may revolutionize how signal coordination efforts are done. A 
major benefit of using a system such as SIG-GIS is that several 
TRANS YT-7F coding tasks are reduced or eliminated, thus reduc
ing the effort required to code a TRANSYT-7F network. The 
reduced level of effort may make signal coordination efforts more 
affordable. This may allow some jurisdictions to coordinate their 
traffic signals more regularly, resulting in reduced fuel consump
tion and improved traffic flow. 

It is the author's belief that the advent of SIG-GIS along with new 
developments in GIS data standardization and more powerful data 
input tools can help pave the way toward a vastly more efficient, 
flexible, and powerful generation of GIS-based signal coordination 
and information management systems. 
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