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Administrators, engineers, and many others in the transit in
dustry are faced with a multitude of complex problems that 
range between local, regional, and national in their prevalence. 
How they might be solved is open to a variety of approaches; 
however, it is an established fact that a highly effective ap
proach to problems of widespread commonality is one in which 
operating agencies join cooperatively to support, both in finan
cial and other participatory respects, systematic research that 
is well designed, practically oriented, and carried out by highly 
competent researchers. As problems grow rapidly in number 
and escalate in complexity, the value of an orderly, high-qual
ity cooperative endeavor likewise escalates. 

Recognizing this in light of the many needs of the transit in
dustry at large, the Urban Mass Transportation Administra
tion, U.S. Department of Transportation, got under way in 
1980 the National Cooperative Transit Research & Develop
ment Program (NCTRP). This is an objective national pro
gram that provides a mechanism by which UMT A's principal 
client groups across the nation can join cooperatively in an at
tempt to solve near-term public transportation problems 
through applied research, development, test, and evaluation. 
The client groups thereby have a channel through which they 
can directly influence a portion of UMT A's annual activities in 
transit technology development and deployment. Although 
present funding of the NCTRP is entirely from UMTA's Sec
tion 6 funds, the planning leading to inception of the Program 
envisioned that UMT A's client groups would join ultimately in 
providing additional support, thereby enabling the Program to 
address a large number of problems each year. 

The NCTRP operates by means of agreements between 
UMTA as the sponsor and (1) the National Research Council 
as the Primary Technical Contractor (PTC) responsible for ad
ministrative and technical services, (2) the American Public 
Transit A c,U"\f"1at1nn, T"PC!:pnn~thlP f'nr npPr~ti"n nf ~ TP:r.hnir.~1 

Steering Group (TSG) comprised of representatives of transit 
operators, local government officials, State DOT officials, and 
officials from UMT A's Office of Technical Assistance, and (3) 
the Urban Consortium for Technology Initiatives/Public 
Technology, Inc., responsible for providing the local govern
ment officials for the Technical Steering Group. 

Research Programs for the NCTRP are developed annually 
by the Technical Steering Group, which identifies key prob
lems, ranks them in order of priority, and establishes programs 
of projects for UMT A approval. Once approved, they are re
ferred to the National Research Council for acceptance and 
administration through the Transportation Research Board. 

Research projects addressing the problems referred from 
UMT A are defined by panels of experts established by the 
Board to provide technical guidance and counsel in the prob
lem areas. The projects are advertised widely for proposals, and 
qualified agencies are selected on the basis of research plans of
fering the greatest probabilities of success. The research is car
ried out by these agencies under contract to the National 
Research Council, and administration and surveillance of the 
contract work are the respons1billties of the Nationai Research 
Council and Board. 

The needs for transit research are many, and the National 
Cooperative Transit Research & Development Program is a 
mechanism for deriving timely solutions for transportation 

problems of mutual concern to many responsible groups. In 
doing so, the Program operates complementary to, rather than 
as a substitute for or duplicate of, other transit research pro
grams. 
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PREFACE 

FOREWORD 
By Staff 

Transportation 
Research Board 

A vast storehouse of information exists on nearly every subject of concern to the 
transit industry. Much of this information has resulted from both research and the 
successful application of solutions to the problems faced by practitioners in their daily 
work. Because previously there has been no systematic means for compiling such 
useful information and making it available to the entire transit community, the Urban 
Mass Transportation Administration of the U.S. Department of Transportation has, 
through the mechanism of the National Cooperative Transit Research & Development 
Program, authorized the Transportation Research Board to undertake a series of 
studies to search out and synthesize useful knowledge from all available sources and 
to prepare documented reports on current practices in the subject areas of concern. 

This synthesis series reports on various practices, making specific recommendations 
where appropriate but without the detailed directions usually found in handbooks or 
design manuals. Nonetheless, these documents can serve similar purposes, for each 
is a compendium of the best knowledge available on measures found to be successful 
in resolving specific problems. The extent to which these reports are useful will be 
tempered by the user's knowledge and experience in the particular problem area. 

This synthesis will be useful to planners, designers, and others in the transit industry 
concerned with design of transit transfer facilities and communication with transit 
passengers. Information is presented on communication principles and on various 
means of communicating with transit passengers. 

Administrators, engineers, and researchers are continually faced with problems on 
which much information exists, either in the form of reports or in terms of undoc
umented experience and practice. Unfortunately, this information often is scattered 
and unevaluated, and, as a consequence, in seeking solutions, full information on what 
has been learned about a problem frequently is not assembled. Costly research findings 
may go unused, valuable experience may be overlooked, and full consideration may 
not be given to the available methods of solving or alleviating the problem. In an 
effort to correct this situation, NCTRP Project 60-1, carried out by the Transportation 
Research Board as the research agency, has the objective of reporting on common 
transit problems and synthesizing available information. The synthesis reports from 
this endeavor constitute an NCTRP publication series in which various forms of 
relevant information are assembled into single, concise documents pertaining to specific 
problems or sets of closely related problems. 

Availability of passenger information encourages use of transit and is especially 
important at transfer points because these are often the initial points of entry into 
the public transportation network. This report of the Transportation Research Board 



. .. .. 

describes the information aids used to communicate with passengers and gives general 
guidance on the factors that are important when designing a program of information 
aids. 

To develop this synthesis in a comprehensive manner and to ensure inclusion of 
significant knowledge, the Board analyzed available information assembled from nu
merous sources, including a large number of public transportation agencies. A topic 
panel of experts in the subject area was established to guide the researcher in organizing 
and evaluating the collected data, and to review the final synthesis report. 

This synthesis is an immediately useful document that records practices that were 
acceptable within the limitations of the knowledge available at the time of its prep
aration. As the processes of advancement continue, new knowledge can be expected 
to be added to that now at hand. 
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PASSENGER INFORMATION SYSTEMS 
FOR TRANSIT TRANSFER FACILITIES 

SUMMARY A passenger information program that gives a clear understanding of available 
transit services, including connections, frequency of service, and costs, will encourage 
use of transit. Passenger information at transit transfer points, such as bus stops, 
transit stations, and multi-modal terminals, is especially important because the transfer 
facility is the initial point of entry into the public transportation network. A well
designed information system in a large transfer facility will promote rapid passenger 
processing, minimize crowding, and enhance safety and security. 

There are four categories of information aids used to communicate with transit 
passengers. Visual communication includes directional and destinational signing, 
route-map and timetable displays, and video screening of departure and arrival times. 
Oral communication involves telephone information services, operating personnel, and 
other passengers. Distributed information includes route maps, timetables, brochures, 
and newsletters. Automatic passenger interactive systems are being increasingly used 
in transfer facilities; these include electric guidance maps and computer-generated trip 
information. 

A comprehensive passenger information program must be carefully planned and 
consistently managed to project a favorable public image and to maximize commu
nication effectiveness. The selection of all facets of information aids should be an 
integral part of transit system planning and operation. It should be an early consid
eration in the design of transfer facilities and is an important consideration in the 
selection of route structures, transfer options, and schedules. A passenger information 
program will consist of establishing goals, identifying user needs, selecting information 
aids to meet the needs, establishing design and service standards, evaluating alter
natives, and selecting the final program. 

Transfer facilities differ in their need for information aids; the types and numbers 
of aids needed depend on the size and complexity of the facility. An on-street bus 
stop serving a single route may need only an identifying logo and a route marker, 
whereas a multi-modal, multi-route facility would require a full range of aids, possibly 
including special personnel. Transfer facilities can be classified according to a number 
of factors, such as volume of passengers, number of routes, number of needs, and 
physical configuration. The synthesis has identified five general classification levels. 

The factors that are important in designing information aids are rehearsal, where 
a passenger learns something about the service before using it; simplicity of the message 
content; consistency of presentation, design, and terminology; continuity, in progres
sively presenting multiple bits of information; and use of repetition to reinforce the 
presentation of information. 

Areas where research is needed include standardization of transit signing, cost
effectiveness of changeable message signing, automatic passenger interactive infor
mation systems, national geocoding system, and transit sign materials and supports. 



CHAPTER ONE 

INTRODUCTION 

IMPORTANCE OF PASSENGER INFORMATION 

The use of public transportation is dependent on a clear 
understanding of all of its available services. Transit trips are 
encouraged where there is knowledge and confidence about 
connections to a prospective destination, frequency of services, 
and trip costs. Conversely, the lack of this information dis
courages trips by public transit, particularly by non-peak-period 
passengers, areas visitors, and other types of infrequent or new 
users. 

The availability of easily understood trip information fosters 
positive attitudes towards transit and creates favorable percep
tions of its efficiency and security. A comprehensive, well-de
signed and fully integrated program incorporating all the various 
types of information aids assures passengers that their trans
portation needs can be efficiently accommodated by public 
transit. 

Transit agencies should view passenger information programs 
as part of the total marketing effort, with positive benefits both 
in terms of increasing ridership and improved public recognition 
of the value of transit services. In the current economic and 
political climate, the projection of a positive image to infrequent 
users and even nonusers of transit has become important because 
of all systems require financial support from taxes, bond issues, 
and other public sources. 

PASSENGER INFORMATION AT TRANSFER 
FACILITIES 

Communication of essential trip information at transfer 
points, such as bus stops, transit stations, and multi-modal trans
portation terminals, is especially important. The transfer facility 
is the initial point of entry into the public transportation net
work, and therefore the first introduction of the passenger to 
both its physical facilities and services. Transfer facilities are 
also the connecting links of the transit network; their number 
and location determine both the range of trip opportunities that 
can be served and the utility of the system. In large transfer 
facilities, information aids promote rapid passenger processing 
and orderly pedestrian movement. This minimizes passenger 
crowding and delays and enhances passenger safety and security. 

RESPONSIBILITY FOR PASSENGER INFORMATION 

Communication of transit information to the general public, 
both passengers and nonpassengers, is an important responsi
bility requiring a comprehensive and well-coordinated manage-

3 

ment approach. Although a range of different passenger 
information techniques are described in this synthesis, some 
would not be directly applied at transfer facilities. An example 
of those that would not be directly applied would be public 
service announcements via the broadcast or print media. How
ever, it is emphasized that all forms of passenger information 
are in fact complementary, with each contributing to the pas
senger's general familiarity and understanding of the transit 
system and services. It is therefore necessary that the devel
opment, design, and application of all passenger information, 
in whatever form, be carefully coordinated. This requires that 
management responsibility for this function be clearly defined 
and established in every transit agency. 

PASSENGER INFORMATION NEEDS 

The potential users of transit information in both rider and 
nonrider categories have different needs. The primary need of 
all prospective riders is to be able to determine if transit provides 
a reasonable connection between a planned trip origin and des
tination. Initially this requires some general knowledge about 
area geography and the places served by transit and, then, more 
specific details about the routes serving these places (including 
the times that services are available, service frequency, and 
fares). On the next level is the need to locate the transfer facility 
nearest the trip origin and destination and to accurately identify 
the transit vehicles and transfer points needed to complete the 
trip. 

In larger multi-route and multi-modal transportation termi
nals, the communication of information is complicated by the 
greater number of services and their physical separation, at times 
on different building levels. This requires added directional in
formation to negotiate the transfer facility itself. Underground 
transit stations can cause additional passenger orientation and 
information problems because the relationship with local street
level features and landmarks is obscured. 

Nonriding users of transit information include system oper
ating personnel and those who depend on the availability of 
public transportation for business or other reasons but do not 
use it. Transit operating personnel may require specialized in
formation aids, such as directional and gate identification signing 
in multi-modal transfer facilities. Information directed at other 
nonrider categories and the general public includes vehicle and 
transit facility identification, and any transit-related commu
nications in the broadcast and print media. Rider and nonrider 
categories using passenger information, and passenger infor
mation needs, are identified in Chapter 2. 
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TYPES OF PASSENGER INFORMATION 

There are four general categories of information aids used to 
communicate with transit passengers: (a) visual communication 
(signs), (b) oral communication, (c) distributed information 
(print media), and (d) automatic passenger interactive. Special 
information aids for sight- and hearing-impaired passengers in 
these categories are discussed separately. As noted previously, 
not every form of passenger information would be provided at 
transfer points, but each type of information is linked with the 
other and contributes to a fuller understanding of the transit 
system, its services, and public benefit. The information cate
gories outlined below are discussed in greater detail in the fol
lowing sections of the synthesis. 

Visual Communication 

Directional and destinational signing, route map and time
table displays, video screening of departure and arrival times, 
and other forms of visual aids are the most common form of 
information associated with transit transfer facilities. At the bus
stop level, signing could include local guide signs leading pas
sengers to the stop; stop identification by a system logo; and 
route number, route map, and schedule displays. In larger multi
route and sometimes multi-level transfer facilities, signing needs 
become more complex as the number of passenger "decision 
points" and orientation problems increase. 

Oral Communlca~lon 

The person-to-person exchange of information through tele
phone information services, operating personnel, and other pas
sengers is heavily relied on by many transit riders, especially 
those who have difficulties understanding area geography, route 
maps, timetables, and directional signing. The dependence on 

and/ or physical disabilities, or simply unfamiliarity with an 
area and its transit network. Misleading and confusing signs 
can also result in a need for oral information by otherwise 
knowledgeable riders. Frequent changes in schedules and routes 
have increased the importance and use of telephone information 
services by all transit users. 

In a more general sense, oral communication of information 
to prospective riders includes the use of the broadcast media, 
such as commercial and public service radio and television and 
cahle television, for transit programming and special announce
ments about services. 

Distributed Information 

Printed route maps, timetables, brochures, and newsletters 
are useful information aids that can be given to prospective 
riders. Distributed information has the advantage of providing 
riders with a permanent reference. It can also supply valuable 
introductory information to new or occasional riders (such as 
the names and relative locations of local geographic features 
and landmarks, transit route structure, and street names), which 
they can subsequently make use of if additional information is 
required from other sources. Introductory information of this 
type ("rehearsal") can reduce the length of telephone infor
mation inquiries, questioning of operating personnel, and other 
information aid requirements. 

Automatic Passenger Interactive 

Self-help devices, with which the passenger can automatically 
determine directional or trip information without the assistance 
of others, are being increasingly employed in transfer facilities. 
A simple example in use in the Paris Metro subway for many 
years is an electrical circuit board with light bulbs arranged in 
the shape of the Metro system map. A keyboard is provided 
listing the system stations. When the passenger presses the des
tination station on the keyboard, the correct route to that station 
lights up. The advent of compact, high-capacity, and less ex
pensive computer technology is leading to the development of 
more sophisticated interactive systems, which are described in 
later sections of the synthesis. 

SPECIAL INFORMATION AIDS FOR THE 
HANDICAPPED 

There has been limited use of transit information aids for the 
handicapped because of the wide variety of mental and physical 
in,nQ1.-n,,::i,ntl.' that /'H.:Jn "hiQ. -in'lu"\h1,:i,rl tl,,::i, h1nl-l l"'nC!t nf C!'1C!t,:i,m_u.,1rl,:i, 
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application of special information facilities for these passengers, 
and their small numbers. However, approaching the develop
ment of information aids from the viewpoint of the handicapped 
gives useful insights into the problems of others, and will result 
in designs that are more easily understood and used. For ex
ample, larger-than-normal lettering on signs to assist the sight
impaired rider increases sign legibility for the general population. 
The future development of computer-based user-interactive in
formation aids also opens up possibilities of developing systems 
that can better meet the special needs of the handicapped, as 
well as other transit riders. 



5 

CHAPTER TWO 

INFORMATION PROGRAM PLANNING AND MANAGEMENT 

The development of a comprehensive passenger information 
program is a systematic process requiring the active and con
tinuing involvement of transit management. Good information 
programs must be carefully planned and consistently managed 
to project the most favorable public image and to maximize 
communications effectiveness. Staff assigned to this function 
should be knowledgeable in transit operations, graphic design, 
communications, and marketing. In some instances outside con
sultants may also be employed to supplement the skills of the 
agency staff. The selection of the types, numbers, and quality 
of information aids provided should be an integral and on-going 
part of all transit system planning and operations, and not a 
separate or piecemeal effort. 

As an example, when planning new facilities it is a poor 
practice to leave the design and placement of directional signs 
as one of the last decisions after finalization of facility plans. 
The close examination of passenger orientation, pedestrian 
movement patterns, and sight lines, which are associated with 
development of signing, will also provide valuable insights into 
the functioning of the transfer facility. This type of functional 
review can highlight plan deficiencies, such as pedestrian traffic 
conflicts, confused pathway directions, and blind spots. Early 
identification of these deficiencies can result in plan changes to 
improve facility operations, safety, and security. 

Similarly, passenger information needs and the design of in
formation aids must be an early consideration in developing 
transit route structures, transfer options, and schedules. Com
plex route structures that are difficult to depict and describe on 
route maps and other information aids are also confusing to 
passengers, and will cause continuing communications difficul
ties for telephone information agents and others. Passenger in
formation should also be an important first consideration in 
existing facilities when changes in fares, services, station or route 
names, or facility operations are necessary. 

STEPS IN PLANNING PROCESS 

Information program development follows the classic process 
of: (a) determining program goals and objectives; (b) identifying 
user needs; (c) selecting the types of information aids that can 
best meet these needs; (d) establishing design and service stan
dards for preliminary alternatives; (e) evaluating alternatives; 
and (t) selecting and implementing the final program. 

Goals and Objectives 

The primary program objective is the communication of useful 
transit information to passengers and the general public. Other 

objectives include program integration, economy, and attractive 
graphic design. Although graphic design is important, it should 
be recognized as being secondary to the communications ob
jective. This is noted because some graphics specialists have 
concentrated heavily on the development of lettering styles, 
graphic symbols, and other minor details without fully address
ing the more important issue of effective communication with 
users of an information aid. 

Integration is defined as the careful coordination of all in
formation components, the use of standardized and consistent 
nomenclature, and modular design of components to ensure 
adaptability to a range of different applications. Economy is the 
total life-cycle cost of the information component related to its 
effectiveness. For signs it would include factors such as first 
costs, useful life, maintainability, vandal resistance, and adapt
ability to changing needs. 

Identification of User Needs 

As noted in the introduction, the users of transit information 
can include both riders and nonriders. Table 1 identifies the 
various categories that could be considered in the development 
of a comprehensive information program. For riders, their char
acteristics and the complexity of the transit system and specific 
transfer facility would determine information requirements and 
priorities. A transfer facility that attracts many tourists and 
foreign-language passengers or other types of special or infre
quent users naturally requires a wider range of information aids, 
and may require staffing by information personnel. Similarly, 
the directional signing for an underground station may be more 
complicated than an elevated station that is in full view of easily 
recognized landmarks. 

The types of information needed by passengers is summarized 
as follows: 

• Area geography, topographical barriers, major highways, 
place names, street numbering systems; 

• Places served by transit; 
• Proximity of transit transfer facility to trip origin and des

tination (walking distances, transfers); 
• Route numbers, transfer points, station names, cross streets 

at stops, house numbering; 
• Hours that service is available; 
• Schedules (headways, waiting time); 
• Travel distance, total travel time, time between stops; 
• Fares, free transfer privileges, riding rules, special rates; 
• Special services, facilities for the handicapped, architectural 

barriers, language barriers; 
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TABLE I 

CATEGORIES OF TRANSIT INFORMATION USERS 

Riders 

Regular Riders 

New Riders 

Special Riders 
o Handicapped 
o Foreign language 
o Tourists 
o Students 
o Conventions 

Nonriders 

Transit Employees 
o Regular ope~ators 
o Unfamiliar operators 

(temporary replocements) 

Fleeted Representatives 

Employers 

Retail Merchants 

Real Estate Developers end 
Agents 

Special Event Planners 

• Identification of stops, stations, external markers, guide 
signs to transfer facilities; 

• Routes serving the stop or transfer facility; 
• Directional signing within transfer facilities for various lo

cations (transfer points, routes, platforms, gates, vehicles, ser
vices) and for various types of users (ticket holders, visitors, 
employees, first class, etc.); 

• Vehicle identificfltion signs, route numbers, and names; 
• Supplementary information assistance en route (on-board 

route maps, station assistance telephones, transit personnel, 
other riders); 

• Information center telephone numbers. 

Selection of Information Aids 

The four general categories of information aids (visual, oral, 
distrib!.!ted, and a!.!t0:matk passenge,r interactive) were identified 
in Chapter 1 and are discussed in greater detail in Chapters 4 
through 6. The following is a list of information aids in each 
of these categories (asterisks identify aids in use in transit trans
fer facilities). Priority ratings, relating user needs to the relative 
effectiveness of alternatives in meeting program goals and ob
jectives, can assist in the selection process. 

1. Visual Communication (signs) 
a. external station or stop identification/ 
b. local guide signs;• 
c. internal directional signing;• 
d. route map and schedule displays;* 
e. you-are-here maps, directories, local community orien

tation and facility guide maps;* 
f. video displays of schedules, routes, gate assignments;• 
g. teletypewriter.• 

2. Oral Communication 
a. telephone information (operator assisted, manual or com

puter-assisted data retrieval); 
b. passenger assistance telephones;• 

• ~ • ,. • • 1 ! I" • c. spec1a1 mrormauon pc:1~u1111ta, 11110111,atiuii agtilt5, patroil 
assistance aides;• 

d. transit system operating personnel-drivers, station 
agents, police;• 

e. public address system (recorded, real-time announce
ments);"' 

f. two-way closed-circuit television;• 
g. commercial and public service television and radio and 

cable television programming; 
h. other passengers; 
i. transit agency speakers bureau. 

3. Distributed Information (print) 
a. route maps and timetables;* 
b. rider kits, brochures; 
c. media advertising, press releases; 
d. newsletters and flyers; 
e. information displays;* 
f. mobile information center; 
g, telephone directory listing, maps. schedules. 

4. Passenger Interactive 
a. telephone-computer automated voice (e.g., Teleride), re-

corded voice, geocoded digital phone input (future); 
b. electric light push-button route map/ 
c. computerized trip planner;* 
d. touch-sensitive CRT I computerized map display.• 

Information Aids for the Handicapped 

Special aids that have been proposed for the visually and 
hearing impaired include: auditory maps and schedules, tactile 
maps, texturized floor surfaces, Brailfo bus schedules, and 
teletype or TTY systems (discussed in Chapter 7). 

Auditory maps and schedules, in the form of cassette tapes, 
provide the blind with recorded instructions for specific move
ment pathways (for example from a bus stop to a subway station) 
and can also provide schedules and other information. Recorded 
tapes have the advantage that they can easily be duplicated, and 
can provide more user-specific information for planned or re
petitive trips at less expense than Braille maps, schedules, and 
signs. 

Tactile maps, in essence a Braille-like map, are printed with 
raised symbols by a process known as thermaform. Maps of the 
Washington Metro (WMAT A) and Southeastern Pennsylvania 
Transportation Authority (SEPT A) transit systems are available 
in this form. 

Texturized floor surface, distinct from the surrounding area 
and detectable by foot or cane, can be used to provide directional 
or safety information to the blind. Texturized smfares !Ir~ lllso 

distinct in color to aid the visually impaired. Tht ttlges of transit 
platforms have been marked in this manner for safety reasons. 
Texturized surfaces could also be used to mark "tactile paths" 
as a directional aid for the blind in transfer facilities. 

Establishment of Standards 

Standards for design and performance are also based on at
tainment of the program goals of communication, integration, 
economy, and attractive graphic design. The communications 
effectiveness of signs is dependent on lettering style, letter height 
ci.iid ·v·icV\'·h1g dfatuncc, hicr~rchie~ cf lettering fer diffArPnt 1PvP1~ 

of information, sign color combinations, lighting, sign place
ment, mounting height, and the method of mounting. Stan
dardization of sign materials, modular design, and coordination 



with other information aids relates to the integration objective. 
Sign durability, maintainability, and vandal resistance would be 
cost considerations. 

Consultants have also been used to develop design and per
formance standards, most often in the form of a manual of 
guidelines for transit facility signing. The manual of guidelines 
ensures consistent and coordinated design. A good manual pro
vides guidelines not only for graphic design, but for dealing with 
a wide variety of different environmental settings and passenger 
orientation and information problems. Manuals that concentrate 
mostly on lettering styles are of limited value. Besides guidelines 
for signs, a comprehensive information and marketing program 
can include the design of logos, corporate letterhead, the colors 
and marking of transit fleet vehicles, uniforms of operating 
personnel, and other public image elements. 

Evaluating Alternatives 

Different sign designs for new transit systems have been eval
uated by presenting mock-ups of the signs to an audience com
prising a cross section of prospective users, and then surveying 
the audience for their opinions. Both the actual signs and pho
tographic slides of the signs in typical settings have been used 
for this purpose. In existing settings, trial designs have been 
installed in the actual setting to determine communications ef
fectiveness. Alternative bus stop sign designs have been installed 
on different bus routes, and passenger opinions on the different 
routes compared. Field trials of this type have the advantage 
that user problems, and problems with materials or the sign 
mounting, are more likely to be identified before a more costly 
system-wide installation. 

Program Implementation 

Information program effectiveness can benefit from a separate 
marketing and public relations effort for the introduction of 
each major program component or innovative passenger assis
tance aid. Staged development can provide additional opportu
nities for media coverage to promote public awareness of 
available passenger information assistance. 

TRANSFER FACILITY CLASSIFICATIONS 

Passenger information program management, including al
location of resources and evaluation of program effectiveness, 
has been aided in one transit agency by classifying different 
levels of transfer facilities and relating these classifications to 
information aid requirements. In addition, this agency maintains 
a computer-based inventory of the information aids at each 
transfer point, which can be used for program management 
purposes. 

Typically, information needs expand and become more com
plex as passenger volumes, the number of different services, and 
physical size of a transfer facility increase. A street bus stop 
serving a single route may need only an identifying logo and 
route marker, whereas a multi-modal, multi-route transfer fa
cility will require the full range of information aids, potentially 
including special personnel for this purpose. 

The New York City Port Authority Bus Terminal is a com-
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plex facility of this type (Figure 1). The terminal serves 35 inter
city and suburban bus carriers, operating out of 235 bus berths, 
on 3 different building levels, and in 5 separate bus loading 
areas. This 7-story terminal interfaces with the New York City 
subway system and surface bus routes on its lower level, and 
has an 1100-car parking garage on its 3 upper levels. On a 
typical weekday 180,000 passengers and 6,300 buses use the 
terminal. 

Passenger information elements at this busy terminal include 
directional signing for ticket-selling areas and bus-loading gates, 
3 passenger information windows, patron assistance telephones 
at many locations, a public address system with both recorded 
and spot announcements, video display of gate arrival/ depar
ture information in its 2 inter-city bus concourses, and a tele
phone information center employing 71 agents. The terminal 
management is experimenting with a two-way television com
munication system allowing passengers and information agents 
to both see and hear each other, and is considering an automated 
self-help information center to provide patrons with video screen 
and hard-copy information about the terminal's 100 most heav
ily used destinations. 

Despite the magnitude of the information effort at this ter
minal, passengers still experience problems using it because of 
the size and physical complexity of the building and the large 
number of bus services, some of which serve the same destination 
but load from different gates. This terminal is classified as a 
level 5 transfer facility in the categories described in the following 
section. Table 2 gives the relative use of information aids in the 
various transfer facility classifications. 

Classification Factors 

The factors considered in determining transfer facility clas
sifications include the following: 

• volume of passenger activity; 
• number of interfacing routes; 
• number of different interfacing modes; 
• physical configuration-number of berths, platforms, and 

building levels; 
• investment in physical facilities; 
• transit center type-community, regional; 
• joint development, commercial uses of transfer facility. 

Transfer Facility Classlflcatlons 

Level 1 

The simplest form of transfer facility, typically a local stop 
serving a single transit mode. For buses, it would consist of an 
on-street curb loading area, serving one to two routes. For rail 
transit, it would be a station with a grade-level platform. Capital 
investment could include a passenger shelter. 

Level 2 

For buses, an on-street turnout serving two or more routes, 
with loading bays separated from moving traffic lanes. For rail 
transit, a passenger-car level, raised platform station, which 
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FIGURE 1 The Port Authority Bus Terminal in midtown Manhattan is an example of a level 5 transfer facility. It occupies one 
and a half square blocks, houses five separate bus loading areas on three different building levels, and has direct grade separated 
access to the Lincoln Tunnel. (Photo courtesy Port Authority of New York and New Jersey.) 

could include some auto parking and vehicle interface facilities. 
Capital investment could include a passenger shelter, or waiting 
room, and auto parking area. 

Level 3 

For buses, an off-street turnout and loading platforms servmg 
multiple routes. For rail transit it would be an at-grade but 
raised-platform station, with a possible pedestrian overpass or 
underpass, auto parking, and bus transfer facilities. Capital in
vestment, in addition to platforms, parking, and pedestrian grade 
separation, could include waiting room and ticket-selling areas 
and minor concession spaces. 

Level 4 

An urban grade-separated multi-modal transit facility with 
exclusive bus access provisions and elevated or subway rail 

-r , •' . . 1 . ! .. ------ ___ ..J _ 1 ____ 1,.,, -- '1 'L--- 4-----L'--
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facility could be included in a rail station. Multi-level construc
tion, adjacent parking areas and auxiliary tranfer facilities, tick
eting and other passenger processing facilities, escalators, and 
circulation elements would involve a major capital investment. 

This level facility could be incorporated into a major activity 
center with joint development by others. 

Level 5 

Major center-city, regional, grade-separated, multi-modal, 
multi-level bus or rail-transfer facility. Investment in pedestrian 
circulation elements, waiting room, ticket selling and other pas
senger processing facilities, and concession spaces could exceed 
$100 million in current costs. Joint development with others 
likely. (Examples include the Port Authority Bus Terminal in 
New York, the Pennsylvania Railroad Station in New York, 
and the San Francisco Trans-Bay Bus Terminal in San Fran
cisco.) 

***************************************************** 

EXAMPLE OF PRACTICE 

... ____ • __ ~--111& •• ,.... _____ .. ,_, ___ ...... _ ... c1--e-+e 
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Tri-Met of Portland, Oregon is an example of a transit prop
erty that has recognized the need for varying levels of infor
mation at different classes of transfer facilities. In Portland, four 



TABLE 2 

USE OF INFORMATION AIDS IN TRANSIT TRANSFER 
FACILITIES 

Level of Facility 
Information Aid 

Station or Stop Identification Sign 

Route Map and Schedule Display Signs 

Internal Directional Signing 

System Map, You-Are-Here Map 
Displays, and Directories 

Public Address System 

Inf or mat ion Center - Map and Schedule 
Display Rack 

Video Display of Schedules, etc. 

Staffed Information Desk 

Changeable Message Signs 

Passenger Assistance Telephones 

Local Pedestrian Guide Signs 

Automatic Computer Trip Planner 

Information Aids for the Handicapped 

Touch-Sensitive CRT Computer 

Two-Way Television Connection to 
an Information Center 

* Commonly used 

+ Used by some agencies 

o Under development 

1 2 

* * 
* * 

3 4 5 

* * * 
* * * 
* * * 
* * * 

* * * 
+ * * 

+ * * 
+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

0 0 

0 
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levels of information are provided, depending on the location 
of the stop and the complexity of the transfer point. The basic 
level, which comprises the majority of the stops in the Tri-Met 
system, carries only a modular bus stop identification sign. 
Depending on individual stop requirements, the following 
sticker components are added: route number, with "to" and 
"via" information; fare zone designation; service frequency; bus 
zone (no parking); handicapped accessibility; and system logo. 

At the second level, stops with shelters, a schematic system 
map with downtown inset and system information (such as fares, 
self-service fare collection, fare zones, and bus riding rules) is 
added. At major transfer points, Tri-Met's third level, an in
formation display showing timetables, route maps, area map, 
and site map is provided. In Portland's downtown pedestrian 
mall, the focal point of the system, each of the 31 bus shelters 
on the mall contains a video display of the schedule of the next 
3 buses serving that stop. In addition, there are four trip-plan
ning kiosks on the mall, equipped with a video screen and a 
keyboard, to answer route and schedule inquiries automatically. 
Light rail facilities under development by Tri-Met will follow 
the same passenger information programming. 

Source: On Street Information (APT A) and The Way to Go 
(U.S. DOT). 
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CHAPTER THREE 

THE COMMUNICATIONS OBJECTIVE 

Communications effectiveness has been stressed as the pri
mary objective in developing information aids, and particularly 
signs. Ideally, the information presented to passengers should 
be simple, quickly assimilated and retained, and easy to apply. 
An in-house study of passenger information problems at the 
Port Authority Bus Terminal in New York City included ob
servations and interviews of lost or confused travelers, analysis 
of tape recordings of patron Information Inquiries, and the eval
uation of the effectiveness of directional signs and other infor
mation aids. The study concluded that the communication of 
information to passengers, by signs or other means, was similar 
to a learning process. The study also found that the factors or 
principles known to improve human learning, and specifically 
short-term memory, provided useful guidelines for developing 
information programs and designing information aids. These 
factors are: (a) rehearsal, (b) simplicity, (c) consistency, (d) 
continuity, and (e) repetition. 

REHEARSAL 

Behavioral research has shown that the retention of infor
mation is significantly improved when there has been some prior 
introduction to the subject matter presented. Similarly, studies 
of passenger inquiries in transfer facilities and to telephone 
information centers show that communication is more difficult 
when patrons lack even basic knowledge of the transit system 
or its facilities. A simple form of rehearsal can occur when 
prospective passengers learn about transit services through the 
media, either by news events or marketing efforts. This intro
ductory information provides a basic familiarity with transit 
services that the prospective passenger can bulid on and use to 
obtain more specific supporting information when needed. The 
rehearsal helps confirm and reinforce subsequent, more detailed 
communications. In transfer facilities the rehearsal principle is 
applied by providing system maps, "you-are-here" plans, and 
directories at strategic locations, such as near entrances and 
critical decision points (Figure 2). 

SIMPLICITY 

Communication is enhanced where the message content is 
_; __ 1_ --...l .J! ___ .._ ___ ! ___ ___ !1 __ .. .. .J ••• • ..1. . - ..1 • I r '1' , 
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Station, route, and other names should be those in common use 
and, where possible, should provide orientation, direction, and 
location information. In transfer facilities, common terms, such 

as first floor or second floor, provide better orientation and 
more useful information than passenger concourse, plaza level, 
or mezzanine, where the passenger has no means of differen
tiating levels. Transit jargon, which may have little meaning to 
passengers, should also be avoided. 

CONSISTENCY 

Uniform methods of presentation, design, and terminology 
facilitate communication. Behavioral research has established 
that wayfinding through an environmental setting involves !! 

process called "cognitive mapping," in which the wayfinder 
draws on past experiences for orientation, direction, and move
ment within a new setting. Unusual or unexpected plan config
urations, nonuniform design of signs, or variations in 
terminology contrary to expectations can confuse and disorient 
passengers. Consistency with all other forms of passenger com
munication, written and oral, in terminology and methods of 
presentation, is also necessary. 

CONTINUITY 

A progressive build-up of "bits" of information, from the 
simple to the more complex, communicates better than the 
simultaneous presentation of multiple bits of information. A 
sequence or series of visual cues or signs, without gaps, provides 
continuing confirmation to users that they are on the "right 
track." Numbering and lettering systems that gradually increase 
or decrease as passengers follow a path of movement provide 
continuity and convey a clear directional message. Station iden-
... :~ .......... : .... - ... !--!-- /"I:'!-•• -- 'J'\ -.L!-L --- '-- --~----~ '--- --------- . ... L.uu. .. auuu .:).1.ouu15 ,.1 ·1ou1c;: JJ, w,u~u \A1U ui;; v1cwcu uy pc1:;~c11~1;1:; 

en route and compared with on-board route maps or pocket 
maps, and "trail-blazer" guide signs, such as those displaying 
a logo and directional arrow, are other examples of the conti
nuity principle and also of the principle of repetition discussed 
below. 

REPETITION 

Repetition is a classic form of learning. The repetitive and 
redundant presentation of information, potentially by several 
different means, helps to confirm and reinforce passenger trip 
information. For signing, it would not mean repeating the same 
VC:t Ulli 111CSS'1l!,C UH '1 siHl!,iC sig11. 111SU::'1U iL WUUiU ll1C'1Il using 

the same presentation format and sequential messages on suc
cessive signs to lead passengers. Repetition can take other forms. 
The Massachusetts Bay Transportation Authority (MBT A) 
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FIGURE 2 System maps, you-are-here plans, and directories are rehearsal elements that introduce passengers to the terminology 
used on signs, route maps, and timetables and provide basic knowledge for use in oral communications. 

FIGURE 3 Station identification signing follows the continuity and repetition principles of communication, allowing passengers 
to confirm direction en-route by comparison with on-board route maps, or pocketmaps. (WMATA photo by Paul Myatt.) 
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makes use of the repetition principle by naming its routes by 
color (such as "green line") and repeating the same color on 
maps and signs for each route. The more complex New York 
City subway transit system has also been using route color codes 
on maps and signs but, because of the large number of different 
lines, it is forced to use alphabetical and numeric designations, 
rather than color, for route names. Many New York passengers 
are unaware of the significance of the different colors because 

of the absence of the redundant type of color code reinforcement 
used by the MBT A. In addition to redundant color coding, 
different geometric shapes have been used to enhance the rec
ognition of a sign and its message. An outstanding example of 
the use of color, shape, and words to convey the same message 
is the highway stop sign. Many transit agencies have used a 
consistent presentation format, distinctive sign shapes, colors, 
and symbols for transit stop identification. 



CHAPTER FOUR 

VISUAL COMMUNICATION-SIGNS 

Signs are a primary means of communicating information to 
passengers at transfer facilities. At the bus-stop level, signs iden
tify the transfer point and provide passengers with basic route 
and schedule information. As the transfer facility becomes more 
complex (Level 3 and above), internal directional signing, emer
gency egress, and other types of building signs become necessary. 
Transfer facilities generally require more directional signing than 
most building types because the number of "decision points" 
(changes in direction, platform and vehicle choices) are greater, 
and the visual environment (architectural setting) is usually 
more complex and potentially disorienting. The principles of 
communication discussed in Chapter 3 are directly applicable 
to the design of signs. 

TYPES OF SIGNS 

The types of signs that may be used in a transfer facility 
include: (a) identification, (b) directional, (c) instructional, (d) 
regulatory, (e) emergency and security, and (f) advertising. All 
the various types of signs used in a transit system and in its 
transfer facilities should be designed for coordination of type 
faces, terminology, color coding, symbols, sign shapes, and a 
hierarchy of letter size related to the importance of the infor
mation presented. Modular designs with standardized compo
nents and hardware, which can be combined to develop different 
sign types and sizes, and mounting options help provide coor
dinated and economical signs. The modular design also provides 
the ability to meet different information needs and, most im
portantly, changes in these needs. The latter is especially useful 
for new facilities where message content may be subject to 
change after sign contracts are awarded. 

Identification Signs 

Included in this category are: (a) system identification by the 
transit agency name, logo, or corporate symbol; (b) mode (rail, 
bus, ferry)-by words or pictogram; (c) station or stop-street, 
place, or district name; (d) route-name and/ or number; and 
(e) vehicle-route and/ or terminal point. In larger facilities 
identification signing may be required for passenger services 
such as ticket selling, rest rooms, facilities for the handicapped, 
baggage check rooms, police, and concession spaces. Symbols, 
logos, color codes, and distinctive sign shapes are often used in 
combination on identification signs to enhance their effectiveness 
(repetition principle) (Figure 4). At Level 1 and 2 transfer fa
cilities, limited route map and schedule information may be 
combined with stop identification signing, typically in a modular 
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format that allows a display of several routes. The New York 
City and Central Ohio Transit Authorities are using simple 
modular pole-mounted timetable and route map displays that 
can be easily modified (Figures 5 and 6). 

Directional Signs 

This category includes external guide signs located within a 
few blocks' radius of stops and stations, and internal signing 
within larger (Level 3 to 5) transfer facilities. Directional signs 
are typically located at pathway decision points where a pas
senger must make choices, such as a horizontal change in di
rection, or a vertical level change. Identification signs in series, 
in the form of logos or symbols with the inclusion of directional 
arrows ("trail blazers"), are sometimes used very effectively to 
convey directional information. These guide signs communicate 
well because they follow the learning principles of simplicity, 
consistency, continuity, and repetition. You-are-here maps and 
other forms of directories can provide useful directional infor
mation and are valuable as "rehearsal" elements. They famil
iarize passengers with general facility configurations, the scale 
of distances, and relative locations. 

Behavioral studies have shown that the you-are-here facility 
plan must be positioned with the top of the plan oriented towards 
the direction ahead (for example, south at top when south is 
directly ahead), or else the plan will disorient and confuse the 
user. This means that different you-are-here plans have to be 
made for the same facility if the floor plan and its facing location 
vary from the direction ahead. 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 

EXAMPLE OF PRACTICE 

Washington Metro Street Signs 

The Washington Metropolitan Area Transit Authority 
(WMAT A) has installed guide signs to help pedestrians find 
the nearest Metro subway station. The guides, specifically de
signed and located for those on foot, have the characteristic 
reflective white message on a green background scheme used 
for street identification signs. Each shows the Metro logo, points 
to the nearest staion, gives the station name, number of blocks 
to it, and the color code of the transit lines serving it (Figure 
7). The guide signs assist the many visitors to Washington, D.C., 
as well as area residents using the Metro in unfamiliar areas. 

Source: Passenger Transport 9/26/83. 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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FIGURE 4 Southern California Rapid Transit District bus stop identification and modular bus route sign. (Photos courtesy 
of SCRTD.) 

Instructional Signing 

Passengers in transfer facilities may require information on 
fares, transfers, facilities for the handicapped, and security and 
emergency procedures. Instructional messages should be kept 
as short and as simple as possible and the hierarchy of sign size 
and lettering height should be kept at a smaller scale than 
identification and directional signs. 

Regulatory Signing 

Traffic signs, safety warnings, no-smoking signs, and similar 
restrictive rules and regulations are included in this category. 
The Manual on Uniform Traffic Control Devices should be 
strictly followed for highway signing. Local ordinances, building 
codes, and legal practice may control the wording and design 
considerations for other types of regulatory signs. 

Emergency Signing 

The marking of exits and evacuation routes is required by 
most building codes. These codes specify minimum letter sizes, 
sign color, and lighting requirements. 

Advertising Signs 

Advertising can be an important source of revenues to help 
fund desirable improvements, such as bus shelter programs or 
the installation of changeable message signs (with an alternative 
advertising message). However, because advertising is designed 
to attract the attention of passengers through the use of letter 
size, color, lighting, message content, and other means, it can 
-~- ~r: ___ ,._1 ___ 1_,._ __ ,._ r ___ ,._1 __ -""'--"-~--- _____ eo: r _ ___ .'._ -~-
sig111111;c111uy Ut:Lli11,;L UUlll Ult: t:Ut:1,;LlVt:llt:SS Ul 1111Ulllli1L1Ull sigu-

ing. Advertising should not be combined with directional signing 
because passengers seeking directional aid will tend to ignore a 
combination sign as a source of information. Transit agency 
control of the placement and design of all advertising to limit 
visual competition and conflicts with passenger information aids 
is necessary, and should be covered in all advertising agreements. 
This would include rights of approval of advertising, removal 
of unacceptable advertising, and/ or contract termination. 

ELEMENTS OF SIGNING 

:S1gmng ettectlveness, m terms ot commumcatlon with pas
sengers and in meeting transit system management objectives, 
depends on four elements: (a) the user of the information pre
sented; (b) the setting or architectural context in which the sign 



is located; (c) the message conveyed by both the wording of the 
sign and the setting in which it appears; and (d) sign hardware, 
or the type of sign used, materials, method of mounting, and 
associated cost. 

Signs should always be designed for the total population of 
users including: those who are unfamiliar with the transfer fa
cility plan, place names, and compass directions; those who 
have a mental or physical handicap; and those who have possible 
language barriers. Consideration must also be given to human 
factors, such as sign legibility (related to type style, letter height, 
and viewing distance), normal viewing angles, and user inter
pretation of symbols and color codes. 

The architectural setting is the primary "message" given to 
passengers in transfer facilities because of the overwhelming 
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scale of this visual background in relation to signs, and because 
of the equally strong influence of the pedestrians and vehicles 
moving within it. For example, a stairway or escalator provides 
a powerful visual statement of a level change and movement 
direction; this can frequently cause confusion if nearby signs 
contain conflicting information about other pathway choices. 
Confusing architectural settings typically need more signs to 

. explain them, but even then these signs often prove to be in
effective. Ideally, signs should complement and reinforce ar
chitecturally defined movement pathways, and not be the 
primary means of passenger orientation. This is why directional 
information needs must be an early input in transfer facility 
planning. 

Sign messages should follow the communications principles 

841 KINGS 71ST 

-•.f:'Z -~ 
-~~i.~:"".:' 

-

FIGURE 5 Timetable and route display signs used by New York City Transit Authority. (Photo courtesy of Almac Plastice, 
Inc.) 
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bus stops by the Central Ohio Transit Authority. (Photo cour
tesy of Trans Ad Corp.) 

FIGURE 7 WMATA guide sign. 

discussed in Chapter 3. Symbol signs, color codes, the placement 
of directional arrows, and the use of innovative or atypical 
designs should be tested by experimental trials when possible 
to ensure that they are not ambiguous or confusing. 

Sign hardward must be adaptable to different weather con
ditions, mounting options, panel sizes, and other variations likely 
to be encountered in a diversified transit system. Consistent 
modular design of sign components and materials is not only 
more economical but can enhance the recognition of information 
signs, an important factor in ensuring their effectiveness. 

Human Factors 

A sign must be designed so that it can be readily identified 
by the user within what is likely to be a visually cluttered and 
f'.onfn~ing h»,,kgrmmrl f'nvironmf'nt Thi~ "h»r»f'.tf'ri~tif'. i~ ,,,.11,.r1 

the "target value" of the sign. In transportation facilities where 
there may be visual competition from advertising and tenant 
signing, directional signing should be distinctive, using plain 
design and simple color combinations with good color contrast, 
to give it an "official" appearance that will stand out and not 
be confused with other types of signs. 

Lighting can increase sign target value and legibility if it is 
designed not to produce glare or shadows on the sign face. 
Because of the inherent economies, ambient light sources should 
be considered in locating a sign. Where ambient light is inad
equate, spotlighting may become necessary. Backlighting or in
ternal lighting of signs can also increase legibility, but these 
signs must first be evaluated for optical effects such as "hala
tion," which causes a blurring or merging of letters. Halation 
effects are more pronounced with smaller sized letters. Internally 
lighted signs are usually the most expensive in both first costs 
and subsequent costs of re-lamping. When internally lighted 
signs are used, trials with alternative letter and background 
colors and lighting arrangements are advised. The perception 
of sign colors can be affected where sodium vapor or other 
co1oree1 11gntmg 1s useo. 

Letter height and style are important human factors design 
considerations, with larger letters and more legible type faces 
naturally increasing sign target value and readability. Letter 



heights are typically related to viewing distance, but in some 
cases oversized letters and giant "super-graphics" may be used 
for greater emphasis or design impact. Letter height determines 
sign panel size and cost. Sign panel dimensions can become a 
significant limiting factor where there are low ceilings or other 
space restrictions. Letter sizes may also be established by a 
design hierarchy, with larger letters on signs that are more 
important and used more frequently. 

Lowercase lettering with initial caps has been found to be 
easier to read than all capital letters in user tests and usually 
provides a more attractive message format. The Helvetica type 
face, an open, sans-serif style lettering originally developed by 
the famous Bauhaus graphics design group, is widely used in 
transportation facilities. Based on human factors studies, the 
minimum letter height recommended for the majority of viewers 
under good lighting conditions is 0.035 in. for each foot of 
viewing distance [0.035 in. per vft (3 mm per vm)] and double 
that [0.070 in. per vft (6 mm per vm)] for the general population 
under a wider range of lighting conditions. Oversized letters 
[0.10 in. per vft (8 mm per vm) and above] are often employed 
by graphic designers for greater visual impact, or to establish a 
hierarchy of information based on a range of letter heights. 

There are practical limits to the effective viewing distance of 
signs in transfer facilities. Guidelines in one transit agency 
graphics manual suggest that additional confirmatory signing 
may be needed every 75 ft (23 m) along a pedestrian pathway. 
Observations of lost and confused passengers in a large trans
portation terminal indicated that most were "short-sighted," or 
looked for directional guidance within a very narrow range of 
viewing angles and distances. 

Colors, and particularly color contrast, are another deter
minant of sign legibility. Letter recognition experiments have 
shown that the high contrast combination of black letters on a 
yellow background was legible at three times the distance of a 
low-contrast combination of green lettering on a red back
ground. Combinations of white lettering on a blue or black 
background (or vice versa) are common in transit facility sign
ing, but other high-contrast letter and background color com
binations can be equally effective. Color consistency should be 
controlled by matching colors against a standard reference sys
tem, such as the Munsell rating system, which uses paint chip 
samples, or the Pantone Matching System used for offset print
ing inks. The Munsell system designates color by a numerical 
notation signifying degrees of hue, value, and chroma. 

Where color codes are used, there is a practical limit of about 
10 colors that can be differentiated by the general population. 
Excluding black and white, the most commonly used colors are 
the three primary colors red, yellow, and blue; the secondary 
green; and less frequently, the secondaries orange and brown. 
The dedicated use of red for danger and yellow for caution may 
further limit choices in some applications. Color coding can 
cause difficulties for the estimated 8 percent of the population 
who are subject to color confusion, and the 0.3 percent who are 
color blind. Verbal reinforcement of color codes, as previously 
discussed with the Boston MBT A example, can assist those who 
are confused by colors. 

Sign placement is determined by passenger lines of sight and 
the normal field of human vision. The general cone of human 
vision is about 60 degrees, but a smaller cone of 20 to 40 degrees 
is recommended for optimum word recognition (Fig. 8). Of 
course the human line of sight and viewing angle can be ex-
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FIGURE 8 Sign placement-visual angles. 

panded by the movement of the head, but the primary zone of 
recognition is straight ahead along the path of pedestrian move
ment. Eye levels for the general population range from 56 in. 
(1420 mm) for the 5th percentile (5 percent are less than this) 
adult female population to 69 in. (1750 mm) for the 95th per
centile adult male population. The recommended minimum 
clearance for overhead signs is 7 ft 6 in. (2.29 m). Eye levels 
for seated persons measured from the chair seat range from 28.1 
in. (714 mm) for the 5th percentile adult female population to 
33.9 in. (861 mm) for the 95th percentile adult male population. 
The seated eye height dimension is of interest in the placement 
of on-board signing inside transit vehicles, and also exterior 
station identification signing that would be viewed from vehicles 
by seated passengers. 
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Directional signs should be located at all decision points and 
with the clearest possible relationship to the pedestrian pathway 
and the next immediate destination referenced on the sign. In 
cases where this destination, or the next decision point, is not 
clearly visible within the context of the sign, such as at the end 
of a long and winding passageway, additional confirming di
rectional signs should be provided. 

The Setting 

The background environment in which a sign is placed, and 
not the sign itself, is the predominant visual message presented 
to passengers. Studies of passenger wayfinding have shown that 
nr1Pnt~t1"n ~nti pAthurny r.hni~P 1~ Pnhi:1nr.Pci whPrP: thP.rP 1~ vi~nAl 

access to points ahead in the sequence of passenger movement, 
where decision points are clearly differentiated by architectural 
treatment, where there are recognizable relationships to land
m .. rkQ nr QPP"i"l <1r,,hitednr<1l fp..tnrPQ; :cincl when~ thPre, iQ :ci 

minimum of visual confusion and background clutter in the 
passenger's field of view. 

An example of the problems that can sometimes be caused 
by architectural treatment is stairs and escalators that are walled 
in, reducing-their visibility. When these elements can be readily 
seen by passengers they signal a level-change decision point that 
naturally attracts the passenger. Well-designed directional sign
ing can then complement, confirm, and support this visual state-

• Automobile 

1. Transit decision 
la. Parking and drop-off decision 

2. Station name 
3. Fare options decision 
4. Direction of travel decision 

ment. When these pathway elements are walled in, the level
change statement is lost and more complex signing, which is 
often less effective, becomes necessary. 

Signing underground transit stations is more complicated be
cause of the loss of relationships with surface elements. In deep 
stations a wrong pathway decision at the train platform level 
can result in a passenger exiting the station many blocks away 
from the intended surface destination. 

The features that architecturally distinguish pedestrian path
ways are: 

• the clarity of decision points; 
• the directness of the pathway between decision points; 
• visual access (sight lines) to decision points ahead; 
• relationships to landmarks and distinctive design elements; 
• the definition of the edges of the pathway (a train platform 

is well defined, a wide passenger concourse may not be); 
• pathway length and width (excessively long or wide paths 

add to orientation problems); 
• and, the logic of the sequence of events along the pathway 

(purchase ticket, use turnstile, escalator, etc.). 

A schematic "decision tree" diagram is useful in determining 
locations where signs will be needed and what types of signs 
they should be. Figure 9 shows a decision diagram for a com
muter rail line "ingress sequence." 

• Pedestrian 

• Rider 

Offsite 

• Transit 

Station Area 

Vehicle 

5. Platform decisions and confirmations 

FIGURE 9 Example decision tree-commuter ingress sequence (adapted from SEPTA 
Design Standards: Part III. Graphics). 
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TABLE 3 

COMMUNICATIONS AND SIGN DESIGN 

Principle Explanation Application 

Rehearsal Introductory overview of 
plans, place names, and 
codes. 

Don't - assume that the user knows plan, place names, color codes, keys 
to alphabetic number series, pictograms. 

Do - use directories, you-are-here maps, models, and keys to all codes 
at points of entry; establish relationships to landmarks. 

Simplicity Familiar terms, brevity, 
fewer bits of information. 

Don't - use multiple messages on the same sign, jargon, unfamiliar or 
ambiguous place names, "unrehearsed" coding or symbols. 

Do - use short, common terms; place names showing locations (e. g., 
street or floor); room numbers keyed to floor and building sector 
coding; only "rehearsed" symbols and place names. 

Consistency Uniform design format and 
terminology. 

Don't - mix sign types (advertising, information, or directions); nor vary 
color, shape, or letters within the same sign category. 

Do - establish distinctive, uniform design within categories, control 
signs of others, maintain consistent use of terms. 

Continuity Progressive series of 
coordinated and 
complementary 
information. 

Don't - leave gaps in signing or treat one sign as an entity unrelated to 
others. 

Do - sign all decision points, reaffirm messages in sign sequences, use 
progressive alphabetic and numeric series. 

Repetition Confirmation and 
reinforcement of information 
by repetition of signs and 
architectural elements. 

Don't - rely on single signs in long, circuitous, multi-level, variable space 
networks. 

Do - reconfirm messages periodically, repeat architectural elements, 
use linked series of trail-blazer symbol signs and logos along 
routes. 

The Message 

The communications principles of Chapter 3 apply to the 
messages presented on signs. Table 3 summarizes these prin
ciples and provides some "do's" and "don'ts" in designing signs 
and their messages. Consistency of terminology, grammar, and 
writing style are important in avoiding confusion and ambiguity. 
Wherever possible, multiple names for the same station should 
be avoided. Some general criteria for message formulation are: 

• brevity, a minimum of words and punctuation consistent 
with comprehension; 

• avoid redundancy in written message, but repeat color 
codes, symbols, and sign shape to reinforce message; 

• message should be positive, decisive, and active in tone, 
rather than passive or negative; 

• different places and things should have clearly differen
tiated, instead of similar, terminology; 

• "to" should not be used as the first word on a sign, or used 
redundantly with a directional arrow, such as "To Exit" (arrow) 
or "To Stairs." 

Symbolic messages (in the form of symbol signs, pictograms, 
or logos) can be used effectively for directional, regulatory, 
emergency egress, and identification signing if the symbolic mes
sage is easily recognized and understood. The advantages of 
good symbol signs are that they can quickly communicate with
out excess verbiage and they can be understood by those with 
language barriers or literacy problems. Behavioral scientists be
lieve that symbol signs stimulate visual thinking. As an illus-

tration, the graphic curve symbol on a highway sign is simple, 
unambiguous, and more quickly understandable than the words 
"sharp right tum ahead." 

Usually pictogram symbol signs in the appropriate context, . 
such as a graphic representation of a bus, airplane, and ferry, 
or the figures of a man or woman for rest room signing, are 
correctly interpreted. However, some symbol signs have proved 
so abstract that the intended message is ambiguous and con
fusing. In one study of the legibility of these signs, graphic 
symbols of a man and woman framed in a rectangle combined 
with up and down arrows to portray an elevator was interpreted 
as a directional sign for rest rooms. Abstract symbol signs of 
this type, which are based on an arbitrary or assigned code of 
meaning, depend on some form of rehearsal for users. Rehearsal 
can take the form of a directory introducing the symbol, use of 
some supporting verbal message, redundant cueing by color code 
or sign shape, or common use over time. The context of a symbol 
sign is considered critical to the interpretation of its meaning; 
for example, a symbolic highway sign would have little meaning 
in a passenger terminal concourse. 

Innovative or unusual symbol signs should be tested for inter
pretation by representative groups of uses before wide appli
cation. The best symbol signs have a good conceptual base for 
the object or idea to be presented; are used only in a context 
in which the sign makes good sense; concentrate on one idea 
or message and not several; are "rehearsed" by some means 
when the symbol is not in common use; employ good graphic 
technique (color, drafting); and are used consistently for the 
same message. Figure 10 shows a series of symbol signs rec
ommended for use by the U.S. Department of Transportation. 
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FIGURE 10 Symbol signs-U.S. Department of Transportation (Northeast Corridor Design Manual). 

Directional arrows are a form of symbol sign that must be 
carefully and consistently applied to avoid misleading passen
gers. As with the other forms of symbol signs, their context can 
be critical in their interpretation, particularly when they are 
used near a multiple decision point or strong directional state
ment such as an escalator or stair. Passengers often misinterpret 
arrows at these locations. One agency has adopted the guidelines 
given in T abie 4 for the use of directional arrnw~, L:Oustraliitii 
on use, and placement locations on signs. 

Hardware 

The method of mounting a sign is important in determining 
its cost and overa!l effe~tiveness. Jn Level 1 facilities. mounting 
hardware should be flexible enough to take advantage of existing 
utility or traffic light standards where their location is com
patibie wilh the intended sign placement. Modular hardware 
that is flexible and adaptable to different sign configurations 
and mounting options, and also future changes, is desirable. 
Outdoor signs require consideration of wind forces, weather 
exposure, and greater possibilities for vandalism. 

Where there is conventional beam and column construction, 
the full range of sign mounts is possible. This includes signs 
fixed to brackets or flush-mounted on ceilings, walls, and col
umns, or used as free-standing units on "A" frames, pedestal 
mounts, or pylons (Figure 11). In transit stations with high 
vaulted ceilings, and walls separated from the passenger plat
form, only free-standing signs or information pylons may be 
feasible. The mounting method may also limit the utility of a 
sign. Because of the smaller usable surface, pylons limit letter 

size and message length (Figure 12). Signs mounted on brackets 
fixed to ceilings, walls, and columns can have messages on both . 
sides if desired, whereas a flat mount on a wall or column has 
only one usable sign face. 

Materials commonly used for signs in transit applications 
include: (a) porcelain enamel on steel or aluminum, (b) painted 
aluminum, (c) fiberglass, (d) acrylics and polycarbonates, and 
(e) adhesive plastic fi!ms overlaid en :! met~!, ,_vood, or p!astic 
sign panel base. 

Porcelain enamel on steel or aluminum sheet provides a 
smooth, glossy finish with long life and durability. It is neutral 
to cleaning solvents and resistant to fading and color changes. 
The metal sign panel is adaptable to a wide range of mounting 
options and fastenings by bolts and rivets. Sign faces must be 
silk-screened or frisket-brushed and each printing of one or two 
colors must be separately fired for the porcelainized finish, in
creasing the cost of multiple colors. To reduce costs, porcelain
ized signs have been produced with a common basic design, 
with plastic add-on decals then applied to the sign for other 
variable information. The glass-like finish of a porcelainized sign 
will crack or craze if hit. 

Painted aluminum signs using heat-cured paints have a lower 
first cost than procelainized signs, are similar in hardware adapt
ability, and are only slightly less durable. Painted aluminum is 
commonly used for highway signing. The sheet aluminum sur
face of the sign must be degreased, cleaned, and primed to ensure 
adherence of the background color and lettering, which is silk
screened on the sign face. The heat-cured paints are baked on, 
as compared to the tiring reqmrecl tor porceta1mze<1 signs. 

Fiberglass signs have high reproduction quality and flexibility 
of application, are durable and resistant to cleaning chemicals, 

,. 



and are relatively economical. The message to be embedded in 
the fiberglass is printed on paper by either a silk-screen or offset 
process, and there are no color limitations except that special 
inks are required. Ultraviolet inhibitor is routinely added to 
prevent color fading. The sign material may be made transpar
ent, translucent, or opaque. Duplicates of the original paper sign 
messages for fiberglass signs can be stored, making replacement 
quicker and cheaper. Fiberglass and plastics may experience 
weather exposure problems in outdoor applications where there 
are extreme changes in temperatures and climate. 

Acrylics and polycarbonates are plastics that are available in 
a variety of colors and varying degrees of transparency. Plastics 
have a low resistance to scratching but control of colors is 
reliable. Use of these signs in transit applications is limited. 

Plastic film is suitable for the self-adhesive application of 
numbers, letters, symbols, and logotypes. It has a limited life, 
but is economical and adaptable to change. Adhesive plastic 
decals can be custom-made or purchased from available stock, 
with some suppliers providing pre-spaced and pre-cut messages 
for easier application. 

OPERATIONAL SIGNING 

Operational or changeable message signing is available in a 
number of different formats depending on the desired applica-

TABLE 4 

SEPTA'S USE OF DIRECTIONAL ARROWS ON SIGNS' 

Arrow 
Orientation C:onnotetion Use Constreintb 

1. ~ To the right 
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tion. A simple blackboard mounted near a station agent's booth 
can provide passengers with useful information about changes 
in service. Advances in computer and electronic display tech
nology have resulted in more sophisticated changeable message 
signs with rapidly increasing capacity to store and display pro
grammed messages, and to keyboard in and display current on
line information. The display of current route arrival and de
parture information can play an important role in crowd man
agement and safety in larger bus and railroad stations, 
particularly when service delays have caused accumulations of 
passengers and when platform changes may become necessary. 
Current arrival and departure information and gate assignments 
shown on video screens or changeable message signs control 
crowding by reducing concentrations of passengers around in
formation booths and platform entrances, and by promoting 
more orderly crowd movement to platforms when trains or buses 
become available. In addition to this practice at most airports, 
New York's Pennsylvania Railroad Station uses Solari "split
flap" changeable message signs in this manner. 

Split-Flap Panel 

This type of display is one of the earlier forms of automatically 
changeable message signing used in transportation facilities. 

Placement Constraint 

To the right of legend only. 

2. @ Half right or 
half right up 

Not to mean to the right end 
then up. To the right of legend only. 

3. ~ 
4. ® 
5. ~ 
6. @ 
7. ~ 
8. @ 

Streight ahead 
Streight up ahead 

Half left or 
half left up 

To the left 

Helf left down 

Down 

Half right down 

Not to mean to the left end 
then up. 

Not to mean to the left end 
then down. 

Not to mean to the right end 
then down. 

Normally placed to the left of legend. 

To the left of legend only. 

To the left of legend only. 

To the left of legend only. 

Normally placed to the left of legend. 

To the right of legend only, 

8 Adapted from SEPTA Design Standards; Part m, Graphics. 

b The limitations on the use of orientations 2, 4., 6, and 8 ere to reduce the ambiguity implicit in 45° angled orientations. 
The criterion to apply in these coses is one of visibiUty; the stairway should be visible and to the diagonal direction 
indicated or the diagonal fork should be visible or nearby when these orientations are to be used. Otherwise two separate 
appropriately located signs are required. 
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FIGURE 11 Example of sign mounting options (adapted in part from MBTA Manual of Guidelines and Standards). 

Split-flap signs form messages by the positioning of a series of 
rotating flaps, each of which contains a printed segment of a 
number or letter. Electronics controls position each panel seg
ment in the stationary configuration required to produce the 
desired message. The pan~hs iut: 1nadc: uf pta.stic or ah.iminum. 
Split-flap panel signs are more legible than most signs employing 
matrix-generated characters because of the better graphic quality 
of numbers and letters. The length of the message on split-flat 
is limited because "scrolling," or the moving of letters that is 
possible with lighted display signs, is not practical. 

Magnetic Filp-Dot 

These signs use a series uf rutatiug disks arranged in a matri:i~. 
Letters and numbers are formed by magnetically alternating the 
black and fluorescent colored sides of the disks (Figure 13). 
These signs have fewer moving parts than the split-flap type, 
but the graphic quality is not as good. 

Light-Emitting Diode (LED) 

LED displays generate graphic characters by turning indi
vidual lights (LEDs) in a matrix on or off. LED displays can 
present a long-running message by scrolling. The graphic quality 
of display characters is dependent on the fineness of the matrix 
employed. 

***************************************************** 

CVA!!!:!! C t'\C DDAl"""Tlt"C 
.. AMIWlr .._.._ -· I I,,.,_ I•-&... 

Miami's Electronic Information System 

The Miami automated people-mover system uses an inte
grated electronic vehicle and station information display to show 
vehicle destinations, emergency procedure instructions, and ad
vertising messages. Each vehicle is equipped with light-emitting 
diode (LED) display units mounted above the vehicle doors. 

display both letter and graphic messages. The LED displays in 
each station are identical to those on the vehicles, with the 
exception that they can aiso be programmed by compmer key
board at the station. 

Source: Passenger Transport 8 /29 / 83. 

**********************••····························· 

EXAMPLE OF PRACTICE 

NYCTA Annunciator Signs 

The New York City lrans1t Authonty has mstaueo electronic 
LED changeable message "annunciator" signs at a number of 
its subway stations and plans to have 336 eventually in place 



as part of a $3.8-million passenger information systems program. 
The signs announce the arrival and direction of incoming trains. 
They also scroll other information such as safety messages 
("Caution-Don't Stand Near Platform Edges") and helpful 
advice ("Avoid Delay-Purchase Tokens in Advance"). The 
annunciator signs are installed in off-hour waiting areas where 
approaching trains are not easily visible and where passengers 
are more secure. 

Source: New York Times. 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Pole Mount 

T 

Ceiling Mount 

Free Standing 
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Television 

Video displays are becoming an increasingly common means 
of communicating transit information (Figure 14). The finer 
television screen matrix allows for the display of higher graphic 
quality characters, and offers possibilities for color displays of 
symbols, logos, and color-coded information. As the technology 
and costs of large thin-screen video displays improve, there will 
be wider applications of television screen signs in transfer fa
cilities . 

Side Mount (wall or column) 

Surface Mount (wall or column) 

A-frame Pedestal Pylon 

FIGURE 12 In transfer facilities that do not have conventional beam and column 
construction, information pylons or other free-standing signs may be required. This 
limits message size and length. (WMATA photo by Phil Portlock.) 
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FIGURE 13 Flip dot changeable message sign at the Inverness, Scotland railroad station. (Photo courtesy of Vultron, Inc.) 

FIGURE 14 Video displays of bus departures and arrivals in use at the New York Port Authority Bus Terminal. (Photo courtesy 
Port Authority of New York and New Jersey.) 



SIGN MAINTENANCE 

Periodic inspection of signs is necessary to determine if the 
sign is still in place, the message remains legible, the sign has 
maintained its structural integrity, and the message is still ac
curate. Exterior signs facing west and south may age faster 
because of prevailing wind directions and sun exposure. Rusting 
and oxidation of metal panels and sign hardware can affect the 
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structural integrity of a sign, potentially resulting in a failure 
during high winds. 

Sign maintenance can be facilitated by a written record of 
each sign by location, message, dates of fabrication and instal
lation, type of sign materials and mounting hardware, colors, 
exposure conditions, and other relevant notes that could affect 
sign durability and maintenance. Computerized sign inventories 
containing these data can significantly assist sign maintenance 
programming. 
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CHAPTER FIVE 

ORAL COMMUNICATION 

Many passengers rely heavily on oral information because of 
their inability to understand and use ether types of information 
aids, and because of the need for the reassurance of person-to
person communication. Oral information can be communicated 
to passengers in transfer facilities by passenger assistance tele
phones connected to a centralized information center, by re
corded and on-line public address announcements, and, in larger 
Level 3 to 5 facilities, by strategically stationed information 
staff. Passengers frequently rely on oral communication with 
transit operating personnel and other riders, even where other 
information aids are provided. 

The primary means of providing oral information in the ma
jority of transit agencies is the centralized telephone information 
center. A telephone center is usually less expensive than on-site 
personnel because fewer employees are needed. In part this is 
because the presence of on-site personnel may generate assist
ance requests from passengers who want only to confirm what 
they already know, but who would not call a telephone center 
for the same confirmation. 

In a broader sense, oral communication of passenger infor
mation includes presentations by transit agency speakers 
bureaus, and the use of the radio and television media for transit
related broadcasts and spot announcements. 

ORAL INFORMATION IN TRANSFER FACILITIES 

Public address systems are commonly used in Level 3 to 5 
transfer facilities to announce departures and arrivals, changes 
in service, and for communication in potential emergencies. 
Departures and arrivals and other repetitive announcements are 
often recorded, but can be interrupted for current information. 
Problems encountered with public address systems include un
even sound distribution caused by inadequate numbers of am
plifiers or amplifiers that are not properly located, and too loud 
or otherwise unintelligible announcements caused by poor mi
crophone technique or improper tuning and volume adjust
ments. Public address systems in transit stations and large 
terminals should always be on a separate emergency standby 
electrical circuit, or have the capability of operating off standby 
batteries, so that the system will be operable during a power 
failure and other emergencies. 

Special information staff may be utilized in larger Level 3 to 
5 transfer facilities to provide directional information within the 
facility, trip and fare information, and other types of traveler 
aid (Figure 15). Experience has shown that prominently located 

staffed information desks will generate many non-transit-related 
inquiries, and also inquiries that could be readily accommodated 
by less costly means. Temporary information staff is often used 
in transfer facilities to assist passengers 'when a new service is 
instituted, or when there are significant changes in existing 
services, special events, or other unusual situations. 

Recognizing the dependence of many passengers on personal 
communication, the Port Authority of New York and New 
Jersey has been experimenting with a two-way closed-circuit 
TV passenger assistance system in its huge midtown bus ter
minal. A recent expansion of this terminal into a site across the 
street from the main building prompted the use of the experi
mental two-way television. The TV, which connects to a cen
tralized telephone information center, enables telephone agents 
lo bt:llt:r inlt:rprt:l passenger problems and to communicate more 
effectively. 

Telephone information can play an important role in the 
functioning of transfer facilities. At the bus-stop level, the use 
of a nearby public telephone can help passengers confirm a trip 
itinerary (transfer points, schedules, and waiting times). In the 
major transfer facility, such as a subway station or multi-modal 
interface, in-house telephones connecting to an information cen
ter can provide directional information within the facility itself. 
This is reassuring to passengers who otherwise might be ap
prehensive about becoming lost in crowded and unfamiiiar sur
roundings. 

The Port Authority Trans-Hudson (PATH) transit system in 
the New York-New Jersey metropolitan area provides passenger 
assistance phones in its stations. A color-coded PATH system 
map is displayed at each telephone installation for ready ref
erence by the caller. The map display assists in the communi
r<>tinn hPtwPPn thP infnrm,.ti"n "gPnt """ thP r.,.1J,.r ThP phonl"-~ 

can also be used for other forms of passenger assistance, such 
as turnstile problems, reporting accidents, or for security pur
poses. 

TELEPHONE INFORMATION CENTERS 

The centralized telephone information center is commonly 
used by transit operators as part of their passenger communi
cations program and overall monitoring strategy. As noted 
above, it can also be used to supplement other information aids 
in transfer facilities. Telephone information has several advan
tages over printed media such as timetables and maps: 
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A PATRON 
SSISTANCE 

FIGURE 15 Special information aides may be required for changes in service, special 
events, or during construction as shown in this photo. (Photo courtesy Port Authority 
of New York and New Jersey.) 

• It is readily available to all. 

• It reduces apprehension about using transit because in
formed assistance is obtainable if needed. 

• Adjustments can be quickly made for changes in schedules 
and routes. 

• The needs of individual callers, including those with lan
guage barriers or disabilities, can be addressed. 

• It provides feedback to system management about transit 
consumer problems and service requirements. 

In the typical telephone information center, agents answer 
inquiries about schedules, routes, and fares for a prospective 
transit trip. In transfer facilities additional directional infor
mation may be provided to those having orientation difficulties 
or requiring other types of assistance. Very often there is some 
type of communication difficulty, and the agent must assist the 
caller until the inquiry is mutually understood. The agent pro
vides the information by consulting street and route maps, sched
ules, headway sheets, or other indexed data to respond to the 
inquiry. 
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Telephone Information Personnel 

Good communication skills and a knowledge of the transit 
system and local geography are important for information 
agents. Typically, agents undergo intensive training to reach the 
level of skill required to provide the required trip information 
quickly. The agent's job is naturally more difficult in larger 
transit systems and service areas, particularly where there are 
interconnecting urban and suburban services. 

Virtually all transit properties staff telephone information 
centers with their own personnel. However, the Chicago Re
gional Transportation Authority recently established a region
wide telephone information service that is contracted out to an 
independent vendor. Under the terms of this five-year agree
ment, the vendor is rcsponsibile for all phases of the operation 
of the information center and a proportion of equipment costs. 

Personnel Requirements 

The American Public Transit Association (APTA) Telephone 
Information report, one of its consumer information handbook 
series, provides some data on the personnel requirements and 
costs of these services. Obviously the complexity of the transit 
system and the size of its service area affects the time spent 
with each caller and, therefore, the number of personnel re
quired. In the APTA study, call volumes for a typical transit 
agency were found to average 1 to 2 customer inquiries per 100 
passengers carried. For new transit service, calls may initially 
be as high as 20 calls per 100 passengers, and gradually decline. 
Higher levels of calls are also experienced if there are service 
or fare changes, special events, or abnormal weather. 

Information agents usually can process an average of 20 to 
40 calls per hour. In addition to system complexity, call pro
ductivity depends on agent experience antl Lht: types of trip data 
rc;i.ric;:;val facilities provid~d. The length vf a can can vary frvru. 
10 seconds up to 10 minutes where there is a communication 
problem, difficulties retrieving a street address or other needed 
trip data, or a complicated trip involving several transfers. 
WMAT A reports that 80 percent of the calls are 3 minutes or 
less. 

Telephone Information Center 

The unit costs of handling telephone inquiries can vary con
siderably, depending on the quality of service provided. Costs 
may range from as little as $0.14 to more than $1 per call. 
However, from a transit marketing standpoint, a single call may 
generate many revenue-producing rides, thereby providing good 
return on the telephone information center investment. A market 
research study of the Washington, D.C. center found that ap
proximately 80 percent of those who called for telephone in
formation completed their trips, and that about 67 percent would 
not have used transit tor the tnp u me miormation service were 
not available. From these results, it was estimated that there 

was a 30 percent return on the investment in the information 
center. 

Monitoring Performance 

It is important to monitor call volumes to determine daily 
and hourly variations and information agent productivity. Typ
ically, where there are 10 or more work stations, automatic call 
distributors (ACDs) are used to control incoming telephone 
traffic and record system performance data. The ACD system 
directs an incoming call to the first available agent. If all agents 
are busy, the call is routed to a holding queue and answered 
on a first-in, first-out sequence by the next available agent. While 
holding, a caller receives a message indicating that the call will 
be answered shortly and is requested to organize the trip itin
erary before the agent comes on the line. This message can also 
provide commonly asked-for information. The ACD system is 
a valuable source of performance data because it can record 
incoming call volumes, waiting times, individual agent service 
times, and the number of "lost" calls ( or those calls ended before 
reaching an agent). The ability to monitor system performance 
has been found to improve the quaiity and consistency of the 
information provided and to maintain agent productivity at high 
levels. 

Information Retrieval 

In addition to the normal communication problems involved 
in dealing with the general public, telephone agents have to 
quickly access a large amount of geographic, route, schedule, 
and fare data. Typically these doto hove been contained in tab
;,...r1AvAr1, qn1f'lr_rpfp,.rpnf'P t11Pc . T ~rgPr ~rp~ mi::1p~ m~y be wall 

mounted, requiring the agent to leave the work station. All these 
data must be kept up-to-date to reflect service changes. Various 
means have been developed to improve data retrieval times. For 
example, routes, maps, and schedules have been stored on mi
crofiche. In one microfiche retrieval system, the agent enters 
the route number and trip direction and time of travel, and the 
schedule appears on the screen within four seconds. However, 
some difficullies have been experienced with microfiche retrieval 
systems relating to the inefficiency of updating data files, dif
ficulties in handling more complex trips, ability to store only 
black and white and not color-coded route maps, and equipment 
problems. 

Automated Information Directory System (AIDS) 

The Washington Metropolitan Area Transit Authority 
(WMAT A) uses AIDS, a computerized data base that can gen-
erate cieiaiieci rrip iniormaiiun. vv·iviA. 'i' A.~ s uuJc;:;\;Li ve:s iu iu,ni
tuting AIDS were to: increase the productivity of agents by 



increasing trip data retrieval speeds, increase the reliability and 
consistency of information provided, reduce agent training 
times, improve ability to rapidly incorporate service changes in 
the data bank, increase agent job satisfaction, and expand the 
capability to monitor the performance of the information center. 

With AIDS the agent enters trip data from the caller's inquiry 
into the computer terminal keyboard; the computer accesses the 
geographical and transit service data base (street addresses, 
routes, schedules, fares) and optimizes the caller's stated trip 
parameters (travel time, transfers, walking distances, or others) 
through comparison of alternative routings. After processing by 
the computer, typically in four seconds or less, the trip alter
natives are displayed on the agent's video screen above the 
keyboard for presentation to the caller. 

WMAT A has realized other benefits from AIDS that were 
not originally anticipated: 

• standardized timetable data developed for AIDS has im-· 
proved the scheduling department's ability to quickly access, 
evaluate, and improve service schedules; 

• the AIDS data base and performance statistics have been 
used as a resource to evaluate route effectiveness by the planning 
department; 

• the bus-stop department has used AIDS to determine what 
types of signing and other information should be displayed at 
different transfer points; and 

• the data base has been used to estimate the number of 
passenger route-miles provided in WMATA's various political 
jurisdictions. 

AUTOMATIC TELEPHONE ANSWERING SYSTEMS 

In addition to using automatic call distributors, transit agen
cies have augmented their regular telephone information services 
with automated call-answering systems providing either re
corded or computer-synthesized voice information. The objec
tives of automation are to reduce the cost of providing telephone 
information and to improve its reliability and availability by 
reducing the number of calls lost because of busy signals or long 
hold times. Examples are the Teleride system, which uses a 
computer-generated voice, and the recorded message system 
used by Tri-Met of Portland, Oregon. 

Computer Voice 

Teleride is an automated telephone answering system, em
ployed in a number of U.S. and Canadian cities, that utilizes a 
computer and voice synthesizer to provide callers with current 
service information at the bus-stop level. The system is based 
on the premise that a large proportion of information calls are 
about current schedule information and the status of service. 
With Teleride, each bus stop is assigned a different telephone 
number. These telephone numbers are shown on route maps 
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that are widely distributed in the service area (Figure 16). When 
the caller dials the stop number, a computer-generated voice 
announces the schedules of the next two arriving buses at the 
time of the call and for that stop. Other currently relevant service 
information can be inserted by computer input when needed. 
A typical call is answered within 10 to 15 seconds, usually 
without waiting, and at much less cost than an agent-assisted 
call. Teleride has been found to be the most effective in increas
ing off-peak ridership because these passengers are usually re
luctant to use transit because of the uncertainty of waiting. 

Recorded Messages 

Portland Tri-Met has developed an automatic telephone an
swering system utilizing recorded messages that callers access 
using a different telephone number for each bus route. A separate 
tape recorder is necessary for each of Portland's 65 routes. The 
system enables up to 10 callers to access the same tape at the 
same time. The tape messages are relatively long because in
formation is provided about an entire route, rather than at the 
bus-stop level. Also the recorded message cannot be quickly 
changed to provide current information about delays or other 
problems. Portland also provides agent-assisted information, but 
at reduced staffing levels, on the assumption that the tape
recorded route information satisfies a significant proportion of 
call demand. 

• •••••••••••••••••••••••••••••••••••••••••••••••••••• 

EXAMPLE OF PRACTICE 

SCRTD Telephone Information Center 

The Southern California Rapid Transit District (SCRTD) 
telephone information center is an example of a large transit 
consumer marketing effort. The SCRTD service area extends 
up to 90 miles north and south, and 50 miles east and west in 
the Los Angeles Metropolitan area. Within the district, more 
than 200 SCRTD bus routes and 2400 buses serve 185 different 
communities and cities. On an average day the SCRTD tele
phone information center receives 10,000 to 13,000 calls. 
SCRTD employs 85 information agents working in 3 shifts, 24 
hours day, 365 days a year, to meet this demand. Despite this 
large number of personnel, approximately 30 to 40 percent of 
all peak-period calls are lost, or ended by the caller, before 
reaching an agent. However, during these periods more than 
800 calls are completed. SCRTD recently conducted an exper
imental evaluation of a computerized customer information sys
tem to improve its performance rate. This system uses a 
computerized data bank to retrieve more rapidly the trip data 
required by agents, and is also capable of developing computer 
generated trip itineraries based on the caller's origin and des
tination. 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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..-. .. 
~ 
tll,IRIIIIR 
Takes the waitjng 

oat of riding 
A new free telephone service makes gelling arowid 

San Diego easier than ever before. Each bus slop has 
been assigned Its own phone number. All you do is 
make a simple phone call. Telerider tells you in advance 
when your nexl bus will arrive at your slop. 

Vllb!C flllridlr ii •..., • l-1-11 

1 Look at the route map on the other side of thls flyer. 
• Find the number of the bus slop nearest your 

starting point. Be sure you have the right dl.rection, CWrite 
the number down on the handy telephone stickers and 
wallet card provided.) 

a Dial 237 plus the 4-digit bus stop number. . . 

3 Usten. You don't hove to~ a IYOrd. Within 10 
• seconds a computerized voice will tell_you when 

the next two buses wlll arriVe at your stop. (You'll also be 
alerted 10 any schedule changes or service Interruptions.) 

If you don't know a speclficTelerider bus stop 
number. simply look at the bus stop sign: the 

number Is there for Routes 25. 27. 35. 41 
and 50. 

To make Telerider as convenient 
as possible. be sure lo use the 
enclosed telephone stickers and 
wallet card. 

T,... •~l,.., r,,11 ::a~u::ant::u:Jg nft;.:.n OiP:'1() 

Transit's new Telerider sentice, fill in !his 
card. fronl and back. Then detach it 
and keep it in your wallet. 

~~/~ r~~ast 
Name 
Add,.., ___________ _ 

Ci<v --------------
Slalt------ Zip 

' 
Tcicphur,i. ------
In cast of emaQcncy, please. contact 

Nam•----------- --
Te.lephone ------------

... ..,......._ 
/!.,· .. 7 ,i' !13 ,,,, . II" ~.,. 

+' f' m,_._.0203 • ...-~A (I, 

UBI ... ,-•11Wn'0204 ~ 
w .......... 

DLDIDIB "·· 
IVDtD.AY 
n tu11" watUD& 
out of r1cUnC 
11111 111-t TN11111r1 -'hlalw--11 • -, • l.a.11 

1 Look al the route 
• mop on lhc right 

Find lh< numoo or th• 
bus stop nt.e~I yow 
11•nin8 pOlnl (Wrllc the 
uwi\b,u do\lif\ en lhc 
handy l<l<phon< 
sUckus and wo.tle1 card 
provided) 

a Dial 237 plus the 
I 4-digit bus stop 

numba. 

3 U 11u, You don'l 
• MYc to >¥Y a wun:i. 

Wilhln 10 seconds a 
computerized voice will tell 

~~:~~ ::C~: ~~r 
s1op !You'll ol<o bt alum! 
to MV Khtdutt chan:ttu or 
olhu lntiltlNpHoni > 

Ir you don't know a 
specific fch:rldcr bus stop 

numbu. simply look 
rht bus ~lop =.liin; 

h\!. numbui,: 

·~s.i~~,~~;--· 
ond50 

To make Telertder 
as convenient as 
po:u.lbl~ be 11,rc 10 un 
(hr ienclositd tc.lephon, 
,nickers :md wAll~I co1d. 
To take fuJI advantage of 

S>n Diego T:an!li's n,w 
Ttlarldtr torv1cc, n11 1n this 
card. rronl and back Then 
detach it and keep It in 
your wallet 

LEGEND : 

• llltt,l t (III 

~ -.i)jl QII' ~ 

'4 DIRECTION O'" Tllo\Vfl 

W fA.\NSltlll~f 

Call the rollowmQ numbers lo flnd out when your bus 
wlfl arrtve. al your bus 5top 

Home 237-_ _ _ _ 0 1hu impor1ant numbers 

Work 237- _ __ _ 

Shooolrur 237 -_ _ _ _ 

237· _ _ - _ 

UN !ll1rldu. II'• UIIN 14 loUI a dQ, 7 4QI a WNk. rut. luJ. •n•r a lluJ •1-aJ. 

FIGURE 16 Brochure that explains how to use San Diego's Telerider (former name of Teleride). 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EXAMPLE OF PRACTICE 

Denver Cable TV Program 

The Regional Transportation District (RTD) of Denver, Col-

the Ride," as part of its communication and marketing program. 
Produced by the RTD public affairs department, the show pre-

sents viewers with trip information and background on agency 
operations and policies. Each bimonthly show features some of 
the most interesting places served by RTD. Shown on local 
cable TV networks, the program reaches a wide audience that 
might otherwise not use the transit system because of unfamil
iarity with routes and services. 

- .... ,.., . • ,,..,... ,n., 
.::,uun;e: russ~rtM~' .1. ,un;,pvr, 11 ..,v, o-r. 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 



CHAPTER SIX 

DISTRIBUTED INFORMATION 

The distribution and/or display of maps, schedules, bro
chures, newsletters, and other forms of printed information is 
an important passenger communication and transit marketing 
tool. A study of the public's knowledge of transit services and 
the use of information aids in a major midwestern city concluded 
that the majority of those surveyed did not have a good geo
graphical knowledge of the city in which they lived, had a poor 
understanding of its transit network, and tended to overestimate 
transit travel times and distances. 

Printed system and route maps displayed at transfer facilities 
and distributed by other means can help passengers overcome 
this knowledge gap by familiarizing them with route and place 
names, transfer points, and geographical relationships and by 
providing a permanent reference that can be used during a transit 
trip. They also can assist in communications with telephone 
information centers, transit operating personnel, and other 
riders. 

The display of system and route maps in transfer facilities 
and on-board transit vehicles initially helps passengers in se
lecting a trip itinerary, and then provides continuing confir
mation of the itinerary at successive transfer points en route. 
This follows the continuity and repetition principles of com
munication discussed in Chapter 3. 

Newsletters, brochures, publicity releases, advertising, and 
other forms of printed communication provide prospective pas
sengers with valuable introductory information about existing 
and new transit services and thus increase ridership by reducing 
trip uncertainties. 

TYPES OF DISTRIBUTED INFORMATION 

The most common forms of distributed information are sys
tem maps, route maps, and timetables. System-wide maps should 
be designed to provide more generalized information with a 
minimum level of detail to give prospective riders a good over
view of the transit network and its services. System maps should 
be considered a promotional and marketing aid to encourage 
new riders at the first level, or introductory phase of commu
nication; more specific "navigational" information should be 
shown on the detailed route map. 

Timetable information plays a lesser role than route maps in 
most transfer facilities. However, it is important for passengers 
to know the hours of service so that they can avoid becoming 
stranded. The availability of current real-time arrival and de
parture information creates positive perceptions of service and, 
in larger Level 4 and 5 transfer facilities, improves facility func
tion by controlling pedestrian movement and crowding. As dis
cussed previously, Tri-Met of Portland, Oregon provides, a video 
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display of the scheduled departure times of the next three buses 
at each of 31 bus shelters in its downtown pedestrian mall. In 
addition, Tri-Met has four trip-planning kiosks on the mall, 
each equipped with a video screen and a keyboard by which 
route and schedule inquiries can be entered and answered au
tomatically. A large-scale map of the mall, showing the bus 
routes serving it and hours of service, is also displayed in these 
kiosks. 

Newsletters and press releases are secondary types of distrib
uted information that typically do not provide specific trip in
formation, but are used to inform passengers of planned changes 
in service, system improvements, special events, ridership pro
motions, and other types of transit "news." Although basically 
a form of marketing, they also help increase the general knowl
edge of the transit system and therefore benefit the overall 
passenger communication process. 

Methods of Distribution 

Route maps, timetables, newsletters, and brochures can be 
provided to prospective riders via "Welcome Wagon," door-to
door, direct mail, and telemarketing promotions directed at new 
residents or in areas where new services are being instituted, 
and in response to mail or telephone requests to the transit 
agency. Distribution at transfer facilities can be done by station 
personnel, by means of strategically located information display 
racks, or at staffed information centers. The inclusion of transit 
maps and timetables in local telephone books has proven to be 
an effective method of providing this information. Many transit 
agencies distribute newsletters and special notices to riders ex
plaining the causes of unusual service delays, or informing riders 
of changes in service or of improvements in equipment and 
facilities. These notices can be placed on transit vehicle seats or 
in display racks, and/ or distributed by personnel at transfer 
points. 

MAP DISPLAYS AT TRANSFER FACILITIES 

The display of route maps at transfer facilities and on transit 
vehicles provides an important orientation function: familiar
izing passengers with route nomenclature and the names and 
relative locations of the places served. When riding, the sequence 
of station names or street stops encountered helps the passenger 
confirm that the proper route and direction have been selected. 
Where route maps are available, information inquires of transfer 
facility personnel can be reduced; or if the inquiries are made, 
they can be more clearly presented and the transfer facility 
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personnel can respond to them more quickly. This minimizes 
passenger confusion and the time spent on inquiries-fostering 
rider good will and confidence. For this same reason, system 
maps should be conveniently displayed near passenger assistance 
telephones and, when possible, at public telephones located near 
transit stops. 

At the bus-stop or Level 1 transfer point, only a simple pole
mounted strip map of the routes serving the stop may be pre
sented in conjunction with system logo and route identification 
signing. Limited headway and other service information may 
also be presented. Where there is a bus shelter or small station 
facility, a larger system map would be added. In larger multi
modal facilities, the route names, numbers, color codes, and 
symbols used on system and route maps should be coordinated 
with, and incorporated into, facility signing to facilitate passen
ger transfers. 

DEVELOPMENT OF SYSTEM AND ROUTE MAPS 

The primary purpose of all transit maps is to help the pas
senger identify the specific routes and transfer locations needed 
to efficiently complete the intended trip. The inclusion of time
table information on these maps enables the passenger to de
termine the times that services are available and to estimate 
waiting times. "Time points," or the average travel times be
tween stops shown on a route map, can also help users to better 
understand transit trip times and distances. 

Fundamentally, the system and route map consists of a street 
layout, to provide a geographic base, with the superimposition 
of the transit system route or network of routes. In actual 
practice, the development of a route map can be very compli
cated, requiring the determination of the proper balance of geo
graphic detail, transit information, graphic treatment, and other 
considerations necessary to make it easily understood by the 
public. 

J:i'nr .av,::an,p1.a, f'ip,u,:i,lnpm,:i,nt nf thp, rnrrPnt NPw Vnrk l:ity 

subway system map, which evolved over many years of trials 
of different concepts, was complicated by the size of the system 
and its many different branch lines. Maps following a strict 
geographic scale were found to be unsatisfactory because of the 
confluence of so many of the major subway lines in the small 
area of Manhattan. There is also little room for street detail 
because of the size of the system. From the standpoint of graphic 
treatment, schematic maps were found to be the best for por
traying individual routes and transfer locations, but the lack of 
geographic references (rivers, parks, bridges) was found to con
fuse the public. The present map is a combination of the two 
design types, with one side consisting of a general system map 
using a recognizable but distorted geographic scale to provide 
sufficient space for both route and locational information, and 
the other side containing more detailed strip maps of the various 
branch lines. 

The development of a system or route map that will be under
stood by the public is done in an organized sequence of stages. 
The first step is to establish the relative priorities of the infor
mation to be presented. Primary bits of information, such as 
route names anci numoers, si:muiu oe iisLeu as une group anu 
secondary classifications, such as street names, points of interest, 
etc., as others. Each information group should be consistently 
used on the map. The relative importance of each type of in-

formation to the user determines the visual weight of the line
work, typefaces, symbols, and colors used to identify it. As 
illustrations, route names and numbers should clearly stand out 
from other secondary information, and a railroad station should 
receive more emphasis than local points of interest. The assembly 
of the preliminary map should begin only after agreement on 
information priorities and related graphic codes, and on whether 
the map is a general system map to be used for introductory 
passenger information and marketing purposes or as a route 
map with more specific geographic and transit service detail. 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 

EXAMPLE OF PRACTICE 

COT A Computer-Generated Route Maps 

The Central Ohio Transit Authority (COTA) is using com
puter-generated graphics to produce route maps. The method 
allows faster and less expensive map up-dates as new services 
are added and existing routes revised. The computer data base 
allows instant printouts of individual routes or segments of 
routes; maps of local, express, or crosstown routes; or other 
variations. These maps arc used in graphic layouts supplied tc 
the printer (Figure 17). 

Source: Passenger Transport 6/6/83. 

• •••••••••••••••••••••••••••••••••••••••••••••••••••• 

FACTORS CONSIDERED 

The general areas that must be considered in the development 
of system and route maps include: (a) graphic design, (b) the 
level of detail and relative priorities of transit and any other 
supplementary information that will be shown on th~ map, (c) 
printing. and (d) distribution. The factors that are included in 
each of these areas are outlined below. 

Graphic Design 

• Use the services of a designer experienced in transit practice 
when possible. 

• Design to fold to pocket size. 
• Use geographically correct base map; distort scale only if 

necessary. 
• Show map scale in miles and kilometers when true scale 

is used. 
• Show compass points (or north arrow) for orientation. 
• Control level of detail to reduce clutter, yet provide all 

necessary information. 
• Use a single clear typeface, minimum 8 point type. 
• Use colors with high contrast to distinguish routes, services, 

landmarks, points of interest, etc., but keep the number of dif
ferent colors to a minimum. 

• Use legend and consistent standardized symbols and logos. 
• 1 I 1 1 _ __ .. 1- - 1 - ---- - ~ - • - - - .._ ___ !.1..L 
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transfer facility signing and other information aids. 
• Do not include extraneous information or advertisements, 

particularly on the primary map side. 
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ANNEHUAST 
•Huber Village 
•Westerville P 8. A 
• N. Terminal 
•S. Terminal 

# 36 Annehurst Express 
via 1-270 and 1-71 

T-tranef•r point 
••check-point on tlmetal>I• 

x-e,cprHI Terminal 

Effective September 6, 1983 

For Route & Time Information 
Call 228-1776 

ANNEHUAST 
• Westerville P 8. A 
•Rte. 161 
• Northern Lights 

Shp. Ctr. 

See back panel 
for non-stop 
express route 
to downtown. 
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RT. 181 e ~ 
j 

MORSE RD, iii 
~ 

NORTHERN LIGHTS 
PARK 4 RIDE 

GENESSEE AVE. 

0 

a 
NORTH 

T-tran1f1r point 
••Check-point on timetable 
X-EICl)re11 TermNI 

Effective September 6, 1983 

For Route & Tirne Information 
Call 228-1776 

FIGURE 17 Computer-generated route maps (Central Ohio Transit Authority). 
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Transit Information 

• Use solid lines to designate routes. 
• Identify all route names and numbers and transfer points. 
• Include insets to show enlarged detail or transfer facilities 

and complex route intersections. 
• Identify landmarks, topographical features, major high

ways, and cross streets. 
• Show interfaces with other modes, suburban routes, and 

other transit networks. 
• Show effective date of map. 
• Use directional arrows where applicable. 

Supplementary Information 

• Provide hours of service and schedule information in tab
ular form or as headways; show time points or intermediate 
travel times along route. 

• Provide ticket, fare, and free-transfer information. 
• Provide street and major activity center index coordinated 

with routes and alphanumeric map grid. 
• List system telephone information number; also numbers 

of other connecting systems and emergency or other services. 
• Include lost-and-found and transit agency address. 
• Provide accessibility information for the handicapped. 
• Include multi-lingual instructions and special maps where 

applicable. 

Printing 

• Consult printer experienced in map printing before design 
and selection of paper size, paper stock, colors, etc. 

• Use standard paper sizes and stock. 
• Have written agreement as to ownership of print masters 

and reprinting costs. 

Distribution 

• in response to mail and telephone requests. 
• Schedule racks at transfer facilities. 
• Welcome Wagon, new-rider kits, door-to-door, direct mail, 

and telemarketing promotions. 
• Mobile information centers at large traffic generators or 

special events. 

• Station agents and other transit system personnel. 
• Local telephone book listing of maps and timetables. 
• Local chamber of commerce, employers, and real estate 

agencies. 
• Transit agency speaker's bureau presentations. 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 

EXAMPLE OF PRACTICE 

Tucson New-Rider Kit 

Sun Tran, of Tucson, Arizona, has developed a new-rider kit 
to introduce first-time users to the system and to help others 
plan their trips more effectively. The kit is a brochure type of 
folder containing a Sun Tran system map, rider's guide, and 
schedules. The schedules indicate where and when to board 
buses and the guide answers basic user questions. 

Personal trip planners at Sun Tran's Telephone Information 
Center will also modify the kit to include information that best 
meets specific passenger needs. The kits are mailed in answer 
to telephone requests and are also distributed at local community 
and group presentations. 

Source: Passenger Transport 3 / 5 / 84. 

• •••••••••••••••••••••••••••••••••••••••••••••••••••• 

EXAMPLE OF PRACTICE 

Toronto's Mobile Information Center 

The Toronto Transit Commission (TTC) "Info-Bus" is a mo
bile information and display center used to provide transit in
formation to the public at a wide range of community locations 
and at special events in Toronto, Ontario, Canada. TTC con
verted an aging surplus bus into the Info Center by refinishing 
it and instaiiing changeabie phowgraphic dispiay pands an<l 
audiovisual equipment. An interactive TIC system map allows 
Info-Bus visitors to plan their trips by transit. A full range of 
information is also available on the bus including a system rider's 
guide, pocket schedules, and tourist brochures. The bus is sta
tioned prominently at the Canadian National Exposition, an 
annual event that attracts many tourists to Toronto. 

Source: P(lss1mgPr Trnnspnrt 8 /22 / 83. 

• •••••••••••••••••••••••••••••••••••••••••••••••••••• 
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CHAPTER SEVEN 

AUTOMATIC PASSENGER INTERACTIVE COMMUNICATION 

The increasing cost of providing operator-assisted telephone 
information, combined with the rapid development of reliable 
and low-cost computer technology, has led to the development 
of automatic systems in which the user interacts directly with 
a computerized information data base. The Teleride system dis
cussed in Chapter 5 is one example of this emerging technology. 
Other examples are described in following sections. A key de
velopment in the expanded use of automatic information systems 
in transportation will be the establishment of a uniform national 
standard geocoding system, which would be universally appli
cable to any urban area. 

TELETYPE 

Teletypewriter (TTY) is primarily a means of communicating 
with hearing-impaired passengers, but could be expanded to 
other uses as well. WMATA (Washington, D.C.), MARTA 
(Atlanta, Georgia), and Tri-Met (Portland, Oregon) have in
stalled TTY units in their telephone information centers. The 
units consist of a typewriter-like keyboard with a small viewing 
screen that can be attached to any standard telephone. A high
pitched noise is triggered when the telephone rings to indicate 
an incoming TTY call. The information agent on the receiving 
end of the call places the receiver of the phone on the TTY 
cradle. Next, the transmitted message automatically appears on 
the screen or a printout, and the response is typed with the 
message simultaneously appearing on the caller's unit. The caller 
must have access to a TTY unit, which currently costs about 
$500. 

Although TTY is not now a fully automatic information 
system, the alphanumeric input used by the system could be 
coupled with a computer to access the large information data 
bases being developed by a number of transit properties. This 
could result in TTY inquires being answered directly by the 
computer. For example, inputs such as place names, cross 
streets, and time of day could generate outputs such as route 
numbers, stop locations, and schedules. 

TOUCH-SENSITIVE CRTs 

This system accesses a computerized data base via input from 
a touch-sensitive CRT terminal. The information displayed on 
the CRT is organized in a hierarchy ranging from the general 
to the specific. Typically the CRT screen lists a number of 
general choices at first, with the user selecting one option from 
the list. The next list of choices in the information hierarchy is 
then displayed, with the user touching the CRT and making a 

series of subtopic selections from progressive displays until all 
the desired information is displayed. The user has the option 
of "backtracking" if other information branches need to be 
explored. Printers can be coupled with the CRT/ computer in
terface to provide a printed, "hard-copy" output to the user. 
The system has the capability of providing multilingual direc
tional and schedule information in transfer facilities. 

AUTOMATED PASSENGER ROUTE INFORMATION 

Paris, France and Hamburg, Germany are experimenting with 
automated information systems for transit routing. In both sys
tems a passenger using a machine connected to a central com
puter can punch in the origin and destination of a trip and the 
computer will select a routing and provide a printed copy. In 
the Paris system, the user may select a trip that is the fastest, 
involves the least walking, uses the subway only, or uses buses 
only. In Hamburg, users may also gain access to the system by 
telephone. To use the Hamburg system by telephone, the user 
must first look up the four-digit codes for the trip origin and 
destination. The user then calls a telephone number that reaches 
the computer; in response to requests from the computer (which 
uses a synthesized voice), the caller dials the codes for the trip 
origin and destination, day of the week, and desired departure · 
or arrival time. The computer then determines how the trip can 
be made and gives this information to the caller, including 
transfer location and times and trip fares. 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 

EXAMPLE OF PRACTICE 

Automatic Passenger Information Machines in Germany 

The German National Railway System has installed an au
tomated passenger information system at many of its major 
stations. For a small fee, passengers can obtain itinerary and 
schedule information by keying in their origin and destination 
using three-digit location codes. Computer-generated trip in
formation is printed on tri-lingual forms, which are retained by 
the passenger. The information output includes departure times 
and locations, train types, arrival times, transfers, and fares. 

Source: Diewald et al.-Assessment of Transit Passenger In
formation Systems, UMTA (June 1983). 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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NATIONAL GEOCODING SYSTEM 

A prospective development that would accelerate the wider 
implementation of automatic information systems would be the 
institution of a national geocoding system. Geocoding is simply 
the development of a grid or zone system as a means of indexing 
a geographical area. The most commonly used type of geocoding 
for transportation information is the alphanumeric index on 
many local street and highway maps. On a national scale there 
are many different geocodes, such as the census tract employed 
by the U.S. Census Bureau, and the zip codes used by the Post 
Office. However, these systems are not useable for transportation 
information purposes. 

There is a need for a standardized regional grid system that 
would be uniformly applicable to any urban area in the United 
States. With this grid system in place, street names and numbers 
would be a secondary rather than primary information param
eter. Because the same basic geocode grid on the regional level 
could be used in all cities, travelers couid quickiy locate a 
destination anywhere in the country by knowing the national 
and regional geocode index. With the geocode coupled to a local 
trip information data base, passengers could use digital tele
phones to input origin and destination codes and receive com
puter-synthesized-voice trip information (as in the Hamburg 
system noted above). 

The national geocode system would be similar to the longitude 
and latitudes used by navigators, but at the regional level the 
indexing codes would be the same for every metropolitan area. 

CHAPTER EIGHT 

RESEARCH NEEDS 

The potential research needs identified as a result of this 
synthesis study include: 

• National standards and guidelines for transit industry sign
ing; 

• Relative costs and effectiveness of changeable message sign
ing; 

• Relative costs and effectiveness of automatic, user inter
active information systems, projected developments and staging 
of technology; 

• Study of national geocoding system for transportation; and 
• Transit sign materials and supports. 

A transit industry workshop seminar on passenger informa
tion could validate the need for research in these areas as well 
as identify other potential research. 

The lowest level grid would be a 100-meter (305-ft) square. Area 
geocodes would be carried into local street and highway signing, 
and the identification of bus stops and transit stations. Geo
coding would allow the description of transit routes in indexing 
terms, which would indicate the direction and places served by 
the route. 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 

EXAMPLE OF PRACTICE 

Private Geocodlng Effort 

Since 1980, Geographic Data Technology (GDT) of Lebanon, 
New Hampshire has been encoding geographic information on 
U.S. cities in its mainframe computer. Based on U.S. Census 
Bureau maps, GDT is recording 300 bits of geographic data for 
each city block, including street names, address ranges, latitude 
and longitude, and zip code boundaries. GOT is selling access 
to sections of the data base to trucking companies, for developing 
optimum routes, and to other commercial interests who are 
relating consumer market demographics to geographic location. 
There is also the potential for on-line use of the data base to 
reduce the &mount of wasted truck mileage resulting from driv
ers who become lost. 

Source: In Cider computer magazine, Sept. 1984, p. 17. 

• •••••••••••••••••••••••••••••••••••••••••••••••••••• 

STANDARDIZATION OF TRANSIT SIQNINQ 

Most of the major transit agencies in the United States have 
developed their own graphics manuals for the design and ap
plication of signing and other information aids. However, there 
are variations in the guidelines, and there is no national stan
dardization analogous to the successful Uniform Manual on 
Traffic Control Devices as used country-wide for highway sign
ing. The Air Transportation Association of America has recently 
developed standard guidelines for airport signing. Benefits that 
could occur from similar efforts to standardize transit signing 
include: 

• Improved graphic design and wider recognition of the im
portance of information aids in transit facilities; 



• Better communication with passengers, and particularly for 
visitors and tourists using transit systems in different cities; 

• Accelerated evolution of information aid research and de
velopment, owing to the establishment of a larger, consolidated 
national market, rather than one fragmented along local lines; 
and 

• Reduced cost of information aids owing to a larger market 
base. 

CHANGEABLE MESSAGE SIGNING 

Changeable message signing has the advantage that it can 
provide current system information. Developments in display 
technology, combined with advances in computer technology, 
are increasing the capabilities of changeable message signing 
and reducing costs. Establishment of the relative costs and ef
fectiveness of the various types of changeable message signs 
would help increase their use in transfer facilities. 

AUTOMATIC PASSENGER INTERACTIVE 
INFORMATION SYSTEMS 

The prospects that automatic information systems can reduce 
the high costs of operator-assisted telephone information, im
prove the ability to meet peak demands, and potentially benefit 
passengers with disabilities warrants further research. Objectives 

ANNOTATED BIBLIOGRAPHY 

Air Transport Association of America, Guidelines for Airport 
Signing and Graphics (Sept. 1984) 316 pp. 
Excellent comprehensive reference. Philosophy of signing, 
categories of information, message hierarchy, lettering styles, 
height (inch/30 ft vd), airport symbol signs, viewing angle, 
symbol size vs. distance, directional arrows, electronic dy
namic signs, handicapped accessibility, sign materials, fabri
cation, maintenance. 

American Public Transit Association, On Street Information 
(May 1983) 46 pp. 
Develops range of information aids that can be provided at 
transit stops. Gives examples of practice, sample cost eval
uations. Discusses importance of projecting transit image 
through identification of transit stops. 

American Public Transit Association, Telephone Information 
Systems (Sept. 1983) SO pp., App. 
Publication 3 in APT A Consumer Information handbook 
series. Outlines the development of a telephone information 
trip-planning service. Gives estimates of operator productiv
ity; discusses hiring and training operators; and provides de
sign of work stations, equipment options, and examples of 
existing systems. 
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would be to identify systems that are best suited to future needs 
and to develop staging plaris that would bring these systems on 
line. 

NATIONAL GEOCODING SYSTEM 

A national geocoding system would enable the widespread 
introduction of automatic trip information technology. Initial 
research efforts would be directed at establishing grid system 
rationale and indexing methods that could be learned and ap
plied by the general public. The research would establish grid 
requirements for major cities in the United States and examine 
numerical, alphabetical, and alphanumeric coding methods. 

TRANSIT SIGN MATERIALS AND SUPPORTS 

Although there is considerable documentation of experience 
with highway signing materials exposed to a range of climatic 
conditions, the record of transit agency experience in this area 
is limited. Transit signs are typically different from highway 
signs in terms of the types of materials used, adaptability to 
changes on the sign, and other factors. The research would 
identify the types of materials, mounting hardware, and methods 
of support that are most suitable for transit applications under 
a range of exposures to temperature, wind, and vandalism con-
ditions. ' 

American Public Transit Association, Timetables (May 1982) 
44 pp., App. 
Comprehensive review of the types of information that can 
be provided by timetables. Development of timetables, dis
tribution, costs, evaluation of effectiveness. 

Architectural Transportation Barriers Compliance Board, Ori
entation and Wayfinding. Tech. Paper, cont. #300-82-0236 
(March 1983) 112 pp. 
Wayfinding problems of disabled, user needs, applicable in
formation aids, research needs, annotated bibliography. 

Barba, R. A. and S. Rittvo, Guidelines for Developing Transit 
Information Systems. New York State Planning Research Re
port, PRR-30 (1972) 104 pp. Bib. 
Discusses guidelines for the development and application of 
patron information materials by transit system managers and 
planners. 

Battelle Institute, Transit User Information Aids: An Evaluation 
of Consumer Attitudes. (cont.) DOT-UT-5001 (1976) 90 pp. 
Study of perceptions/preferences of information aids. Lab
oratory tests, effects on attitudes. Aids evaluated included 
pocket schedule, telephone, bus stop information, other pas
sengers, fold-out map, electronic route finder, bus driver, sign 
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on front of bus. Pocket schedule was ranked highest, telephone 
next. Aid from other passengers preferred least. 

Beadle, R., "Dot Matrix Displays Herald Flexible Information 
Systems," Railway Gazette Int., Vol. 138, No. 11 (Nov. 1982) 
pp. 917-918. 
Developments in more flexible and legible dot-matrix display 
technology is replacing electromechanical flap indicator signs 
in English railway stations. 

Beck, R., Way Finding in Subway Systems. Masters Thesis, 
Georgia Institute of Technology (1983) 98 pp., Bib.; also Beck, 
R., "Designing for Passenger Information Needs in Subway 
Systems." Transportation Research Record 922: Transit Re
search Developments, Transportation Research Board (1984) 
pp. 91-94. 
Study of passenger wayfinding problems in Atlanta, New 
York City, and Washington, D.C. transit subways. Concludes 
architectural differentiation of patron pathways in stations, 
"perceptual access" (visibility of decision points or landmarks 
ahead), sign location, and simplicity of message determine 
passenger wayfinding success. 

Blurton, M. and H. St. Hill, Transit Mapping Practices in Can
ada. Urban Trans. Research Branch, Transport Canada, 
TP1315 (Feb. 1978) 60 pp. 
Purpose of the transit map, elements of a good map, examples 
of different map types, geographical and street detail, use of 
color, symbols, typeface, other details. 

Brnaksma, J. P. and W. J. Cook, "Human Orientation in Trans
portation Terminals," ASCE Trans. Jour., Vol. 106, No. 2 
(March 1980) pp. 189-203. 
Analytical method of measuring relative values of passenger 
orientation in terminals using connectivity of sight lines. Pro
vides means of evaluating changes in terminal plan or signs 
to improve passenger orientation. 

Cain-Revis Assoc. Inc., A Handbook-Low Cost Concepts and 
Techniques to Make Public Transit More Accessible for Vis
ually and Hearing Impaired Persons. USDOT Cont. 60-81 -
C-72903, PB 83-125526 (April JQR2) 54 pp. 
Auditory mapping, teletypewriter (TTY) systems for hearing 
impaired, tactile mapping, texturized surfaces, Braille sched
ules, tape-recorded information, signing for visually impaired. 

Cantilli, E. J. and J. J. Fruin, "Information Systems in Ter
minals," Traffic Quarterly, Eno Foundation (April 1972) pp. 
231-245. 
Review of human factors in developing signing for terminals. 
Relates principles of short-term memory and learning to sign
ing. Notes importance of architectural "statements" in de
termining passenger direction. 

Collins, B. L., The Development and Evaluation of Effective 
Symbol Signs, NBS Bldg. Sci Ser. 141, SN003-003-02398-1 
(May 1982) 96 pp. 
Brief history of the development of symbols; review of re
search on symbol evaluation. Advantages, limitations of sym
bol signs. Issues in development of more effective symbol 
signs: good graphic design, user group characteristics, use of 
shape and color coding, general visibility, legibility consid
erations. 

Community Planning Association, Canada, Graphic Commu-
. · • • ,..,. • """" r ,,n ... n, '"'"' 
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Discusses relative attention value of various shapes and colors. 
Ranks triangles, octagons, circles, and ovals, in that order, 
above squares and rectangles. Attention ranking of colors: 

yellow, orange-red, magenta-red, green, green-blue (cyan), 
violet-blue (ultra-marine). Traditional associations of colors: 
yellow-caution and danger, red-fire, green-safety, 
blue-water. 

Cutler, M. R. and R. F. Potter, The Effectiveness of Telephone 
Information in Transit. USDOT Cont. DTRS-57-80-C-0085 
(Feb. 1984). 
Study of effectiveness of telephone information systems in 
cities of different sizes using various types of information
retrieval methods. Provides productivity and cost data related 
to size and complexity of operation, geographical location of 
transit property. 

Demetsky, M. J., L. A. Hoel, and M. R. Virkler, A Procedural 
Guide for the Design of Transit Stations and Terminals (July 
1977) 66 pp. 
Synthesis of planning and design process for passenger trans
portation stations. Discusses passenger orientation and infor
mation, relationships with other station design elements. 

Diewald, W. J., "An Examination of Transit Telephone Infor
mation Systems." Transportation Research Record 972: 
Trends in Transit Marketing and Fare Policy. Transportation 
Research Board (1984) pp. 24-34. 
Review of telephone information systems and equipment op
tions based on survey of transit systems using manual, com
puter-assisted manual, and automated systems. 

Drake, J. W. and R. P. Guenthner, Feasibility of. and Design 
of. Cost-Effective Computer Based Information Systems to In
crease Productivity of Present and Future Urban Transit Sys
tems. USDOT-OS-60148 (Aug. 1979) 78 pp. 
Input from 39 transit systems. Discusses user needs, relates 
information elements to city size and facility types. Reviews 
use of schedules, maps, graphics (signs), transit information 
centers, telephone information services. Suggests good pas
senger information system also useful for management feed
back. 

Dreyfuss, H., Symbol Sourcebook-An Authoritative Guide to 
International Graphic Symbols. McGraw Hill (1972) 292 pp. 
Development of symbol signs, numerous examples, references. 

Follis, J. and D. Hammer, Architectural Signing and Graphics. 
Whitney Library Design (1979) 232 pp. 
Human factors; planning of sign program; types of signs, 
materials, alphabet styles, arrows; installation techniques; de
sign details; contracts; fabrication methods; supervision. Con
tains color illustrations signs. 

Gerson, J. A. and H. Lunenfeid, "Some;: Factois Affecting the 
Reception and Use oflnformation by Drivers," Public Roads, 
Vol. 37, No. 1 (1972) pp. 9-12. 
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