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TRAFFIC MONITORING AND MANAGEMENT 
METHOD AND APPARATUS 

REFERENCE TO RELATED PATENTS 

The subject matter of this application is related to 
that disclosed in US. Pat. No. 5,086,389 entitled Auto 
matic Toll Processing Apparatus and is a continuation 
in part of copending US. patent application No. 
525,103, (now US. Pat. No. 5,144,553) entitled Elec 
tronic Vehicle Toll Collection System and Method. 
The above cited patent and patent application are as 
signed to the assignee of the present application, and are 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

The present invention relates generally to systems for 
traffic monitoring and management. More particularly, 
it relates to apparatus and method for utilizing a two 
way radio transceiver to accurately and automatically 
collect traf?c data from vehicles as they traverse a 
roadway, bridge, tunnel or other form of transport, 
such as a railway. ‘ 

An increasing number of vehicles are traveling over 
progressively more congested transportation networks. 
Collecting accurate data with regard to the use of those 
networks would be a great aid in efficiently managing 
those networks. Analysis of data, such as vehicle origi 
nation and destination points, speed of vehicles travel 
ing between ?xed points, and types of vehicles utilizing 
a particular route, would provide network engineers 
and planners with signi?cant information with which to 
control and manage the network. Such information 
would also aid the network management authorities in 
planning expansions, planning repairs, and setting toll 
rates. Through efficient management practices, made 
possible by the availability of accurate network use 
information, managing authorities could reduce conges 
tion, cut costs, and limit air pollution associated with 
vehicle emissions. 
A number of prior art systems exist that provide data 

regarding vehicular traf?c. These systems typically 
utilize vehicle detector technology such as inductive 
loops cut into a roadway, infrared detectors, acoustic 
detectors, cameras and/ or radar counters. Such systems 
identify the presence of vehicles and thereby provide 
data from which analysts can roughly establish traf?c 
density and vehicle speeds. The prior art systems do not 
provide a mechanism for collecting individual vehicle 
origination, and destination data. Additionally, those 
systems do not provide any means for storing or pro 
cessing data within individual vehicles for later retriev 
ing. Moreover, the prior art systems do not provide any 
way for a network management authority to communi 
cate useful information, such as the availability of an 
alternate route, to individual vehicle operators. 
Some proposed systems provide a one-way backseat 

ter radio re?ection communication signal. Those sys 
tems achieve this by utilizing a re?ective vehicle identi 
?cation tag. Re?ective tag based systems suffer from 
several drawbacks. Perhaps, the primary drawback is 
their inability to have information written into a vehicle 
memory, thereby providing historical data for the indi 
vidual vehicle. Also, re?ective tag based systems do not 
perform accurately enough to determine the particular 
lane in which a vehicle is operating. They also do not 
provide any vehicle data storage or manipulation capa 
bility. Consequently, any data collected must be stored 
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2 
and processed in a centralized network computer sys 
tem. Moreover, the re?ective tag based systems also do 
not provide a communication interface by which rele 
vant traffic information can be relayed to a vehicle 
operator. Consequently, re?ective tag based systems 
are inadequate for use by network management authori 
ties to efficiently manage any particular transportation 
network. 

Accordingly, an object of the present invention is to 
provide a system for gathering data transmitted from 
the vehicles, such as vehicle origination and destination 
points, vehicle speed, and the types of vehicles utilizing 
a particular traf?c network. 
Another object of the invention is to provide a mech 

anism for storing, within a vehicle, data collected with 
regards to that vehicle in such a way that the data might 
be accessed at a later time. ' 

A further object of the invention is to provide in 
vehicle processing capability so that the computational 
load on a centralized computer can be reduced. 
An additional object of the invention is to provide a 

system wherein a network management authority can 
communicate relevant traf?c information to individual 
vehicle operators traveling over a particular transporta 
tion network. 
Other general and speci?c objects of the invention 

will in part be obvious and will in part appear hereinaf 
ter. 

SUMMARY OF THE INVENTION 

Broadly speaking, the present invention includes an 
apparatus and method for the analysis and management 
of vehicle traf?c wherein a plurality of transceivers are 
stationed adjacent to a roadway, each of the transceiv 
ers transmitting radio frequency signals including infor 
mation as to the identity of each of the transceivers and, 
usually, the date and time of the transmission. Vehicles 
using the roadways are each equipped with their own 
transponder which includes a radio frequency receiver 
and transmitter, a memory and a data processor. Infor 
mation received by the transponder, such as the identity 
of a signal received from a roadside transceiver, is en 
tered into the transponder’s memory and may be pro 
cessed with respect to other information in that mem 
ory, such as previously received signals from other 
roadside transceivers, to measure such factors as road 
speed. Both processed and unprocessed information, 
together with an identifying signal for the transponder 
storing the information, can be transmitted back to an 
interrogating roadside transceiver. The roadside trans 
ceivers are most suitably coupled to a central data pro 
cessor station. With this type of information the central 
data processor can determine factors such as density of 
traf?c, speed of traf?c, congestion, and to some degree 
predict congestion at a further point along the roadway. 
This information can be employed for analysis of road 
way usage etc. or can be employed in the short term to 
actuate the roadside transceivers to instruct identi?ed 
vehicles with information, such as alternate routes, 
thereby avoiding the congestion. In order to implement 
this two-way data transmission the vehicle borne tran 
sponders may include a user interface with a human 
interface having elements such as input keyboards and 
displays. One particular application of such a system is 
for a vehicle entering a roadway to receive a signal 
indicating its entry, from a transceiver at that entrance 
and, similarly, receive a signal when it exits the road 
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way indicating the location of the exit transceiver. Cal 
culations can then be carried out as to the distance 
traveled for determination of tolls and the like. 
The invention also contemplates a method of analysis 

of traffic along a roadway and for controlling traffic 
flow along a roadway incorporating devices to perform 
the above described functions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the nature and objects 
of the invention, reference should be made to the fol 
lowing detailed description and the accompanying 
drawings in which: 
FIG. 1 shows a schematic block diagram of a road 

way traf?c monitoring and management system accord 
ing to the invention; 
F162 is a simpli?ed block diagram of a transceiver 

unit of the type depicted in FIG. 1 and constructed in 
accordance with the invention; and 
FIG. 3 is a schematic block diagram of a vehicle 

transponder, particularly adapted for operation in the 
system of FIG. 1. 

DETAILED DESCRIPTION 

FIG. 1 shows a block diagram of a roadway traffic 
monitoring and management system 100 according to 
the invention. The illustrated embodiment 100 enables 
information to be transferred between vehicle transpon 
ders 102’-116’, located in host vehicles 102-116, and the 
roadway transceiver units 118-124, as the vehicles 
102-116 travel along the roadway 126. The system 100 
of FIG. 1 also provides a network management com 
puter 128, in communication with the vehicle transpon 
ders 102'-116' by way of the roadside transceiver units 
118-124. 
For simplicity, FIG. 1 depicts a two-lane roadway 

126, on which the direction of travel for a given host 
vehicle, referred to herein as the “downstream” direc 
tion, is indicated by arrows. Those skilled in the art will 
appreciate that the invention can be practiced in con 
nection with roadways having additional lanes, includ 
ing multi-lane, divided highways. As one skilled in the 
art will appreciate the invention can also be practiced in 
connection with numerous other transport systems, 
such as railways, and waterways. 
The illustrated embodiment includes three primary 

components; the vehicle transponders 102'-116', the 
roadway transceivers 118-124, and the network man 
agement computer 128. As discussed in further detail 
below, a vehicle transponder, according to a preferred 
embodiment, is carried by a host vehicle and includes a 
radio frequency transmitter and receiver, a micro 
processor, memory, an audio interface, and a visual 
display. The vehicle transponders receive, store, pro 
cess and transmit various information pertaining to a 
host vehicle’s use of the roadway 162, to the roadway 
transceivers 118-124. The vehicle transponders also 
receive relevant traffic information from the network 
management computer 128 via the roadway transceiv 
ers, and relay that information to the vehicle operators 
by way of each transponder’s audio interface and visual 
display. 
Each roadway radio frequency transceiver unit in 

cludes a radio frequency transmitter, a radio frequency 
receiver, a microprocessor, and a memory. The road 
way transceivers 118-124 are situated adjacent to the 
roadway. According to one preferred embodiment, the 
roadway transceiver units are situated directly over a 
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4 
layer in a multiple lane roadway. This is illustrated, for 
example, by transceiver units 122 and 124. According to 
other embodiments, the transceiver units are located 
over the median divider or along side the roadway, 
illustrated at 120 and 118, respectively. The transceiver 
units 118-124 can also be located below ground. 
The roadway transceiver units 118-124 signal the 

vehicle transponders to store, process, and transmit 
various information pertaining to the host vehicles use 
of the roadway 126. The transceiver units 118-124 also 
relay communications between the network'manage 
ment computer 128 and the vehicle transponders. 
The network management computer 128 processes 

information received from the roadway transceiver 
units 118-124 and relays various relevant traf?c infor 
mation to the vehicle operators, by way of the roadway 
transceiver units 118-124 and the vehicle transponders 
102'-116'. 

Referring to FIG. 1, generally, vehicles 102-116, 
carrying vehicle transponders 102'-116‘ travel along the 
roadway 126. As each vehicle borne transponder 
102'—116' enters the radio ?eld radiated by the transmit 
ter portion of a roadside transceiver, it decodes infor 
mation packets transmitted to it by the roadside trans 
ceiver. The information packets can be of variable 
length. The information packets can include informa 
tion to be rebroadcast, by the vehicle transponder, to a 
downstream roadside transceiver, such as identity and 
time/date of original point of entry. This information 
may also be used by the vehicle transponder to perform 
calculations to determine parameters, such as current 
vehicle speed, for broadcast back to that roadside trans 
ceiver or to a downstream transceiver, or for communi 
cation to the vehicle driver by way of the audio/visual 
interface included in the vehicle transponder. The infor-. 
mation packets, can also contain information, being 
relayed to the driver by the network management com 
puter 128, and pertaining to relevant traffic conditions. 
As the vehicle continues traveling over the roadway, 

it encounters a plurality of periodically spaced roadway 
transceivers. Those transceivers also broadcast and 
receive information and can cause transactions of the 
type discussed above, to occur a subsequent time. 
According to one preferred embodiment, the vehicle 

transponder includes a keypad that allows a vehicle 
operator to access information stored in the vehicle 
transponder memory. The keypad also allows a vehicle 
operator to enter information, such as vehicle class, into 
the vehicle transponder. 
According to a ?rst feature of the invention, as a 

vehicle 116, equipped with a vehicle transponder 116’, 
enters a roadway 126, it passes a transceiver 124. That 
transceiver 124 broadcasts, to the vehicle transponder 
116', a reference designation which denotes the point of 
entry onto the roadway 126. Upon exiting the roadway 
126, a second transceiver, for example, 125 broadcasts 
an instruction to the vehicle transponder 116', to trans 
mit back to the second transceiver 125, the stored infor 
mation pertaining to the point of entry. The roadside 
transceiver 125 in turn transmits this information to the 
network management computer 128. This type of infor 
mation provides traffic engineers and planners with a 
precise picture of traffic patterns, and helps them antici 
pate road repairs, road expansions, congestion prob 
lems, and other demographics pertaining to the traffic. 
According to another feature of the invention, as 

vehicles 102-116 traverse the roadway 126 they pass 
roadway transponder 124 that communicates time and 
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date information to the vehicle transponders 102’-116’. 
The vehicle transponders store this information in their 
internal memories. Downstream the vehicles 102-106 
pass other roadway transceivers 118 and 120. Accord 
ing to one embodiment, the subsequent transceivers 118 
and 120 also transmit time and date information. The 
vehicle transponders 102'—116’ receive this subsequent 
time and date information and uses it to internally calcu 
late individual vehicle speeds. The vehicle transponders 
then relay the speed information back to the network 
management computer 128 upon interrogation by one 
of the subsequent roadway transceivers 118 and 120. In 
an alternate embodiment, a subsequent transceiver 120 
signals the vehicle transponders 102'-116' to transmit 
the original time and date information that they re 
ceived from the upstream transceiver 124. The trans 
ceiver 120 then either relays the information to the 
network management computer 128 for analysis, or 
processes the data itself to determine vehicle speed and 
then relays the speed information to the network man 
agement computer 128. As can be seen, including mi 
croprocessors in both the vehicle transponders and the 
roadside transceivers provides substantial ?exibility in 
allocating such data processing tasks. Traffic engineers 
can use speed and number of vehicles information to 
determine traffic density and congestion. Additionally, 
traffic density and congestion can be anticipated. 
According to a further feature of the invention, the 

vehicle operators utilize the keypad interface to enter 
into their vehicle transponders various vehicle data, 
such as number of axles, number of passengers or vehi 
cle class. As the vehicle traverses the roadway 128, the 
roadway transceivers interrogate the vehicle transpon 
der to retrieve this information for traffic analysis. If the 
roadway is a toll road, the roadway transceivers can 
also communicate to the vehicle transponder which toll 
lane the vehicle operator should select for the fastest or 
most appropriate processing. The vehicle transponder 
in turn communicates this information to the operator 
by way of the audio/visual interface incorporated into 
the vehicle transponder. 
An additional feature of the invention provides for an 

operator interface to the network management com 
puter wherein the operator interface allows a traffic 
engineer to communicate with individual vehicle tran 
sponders. For example, if the network management 
computer projects impending congestion based on high 
density and low road speeds from information calcu 
lated from the vehicle transponders and the roadside 
transceivers, the traffic engineer can remotely program 
the appropriate roadside transceivers to signal a subset 
of the vehicle transponders to instruct those operators 
via the vehicle transponder audio/visual interface, to 
select an alternate route. The selected roadside trans 
ceivers accomplish this by constantly interrogating 
passing vehicles to establish communications with the 
vehicle transponders. Upon establishing communica 
tion with the transponder, the roadside transceiver can 
then communicate the alternate route information to 
selected vehicles. Video cameras can also be incorpo 
rated into the system at selected locations to provide the 
traffic engineer with additional feedback as to the effec 
tiveness of the broadcast instructions. 
FIG. 2 shows a block diagram of a roadway trans 

ceiver unit 200 of the type depicted in FIG. 1, and 
constructed in accordance with the invention. Those 
skilled in the art will appreciate that while the illus 
trated transceiver utilizes radio frequency signal gener 
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6 
ating elements, the invention can also be practiced in 
connection with transceiver components utilizing infra 
red (IR) or other radiant electromagnetic energy wave 
lengths. 
As discussed above, the roadside transceivers repeat 

edly emit an encoded signal that provides the vehicle 
transponders with instructions regarding the collection 
of data for analysis of roadway usage patterns The for 
mat of the particular communications is discussed be 
low. 
Each of the illustrated roadway transceivers units 200 

include a conventional master/slave transmitter and 
receiver elements 202; an antenna element 204; a mem 
ory element 206, including a random access memory 
(RAM) 2060, an electrically programmable read only 
memory (EPROM) 20611, and an erasable electrically 
programmable read only memory (EEPROM) 206c; a 
power supply element 208; a back-up battery 210; a 
microprocessor element 214; a service port 216; and an 
_AC power supply element 218. These components are 
conventional in design and materials, and the transmit 
ter and receiver elements can be constructed in accor 
dance with known engineering practices The complete 
transceiver assembly .is preferably enclosed in a rugged 
weatherproof housing 212, to withstand the ranges of 
temperature, humidity, and ultraviolet radiation typical 
of the roadway environment. The transceiver 200 can 
be activated by an infrared or optical vehicle detector, 
so that the transceiver 202 emits signals only when a 
vehicle is in proximity to it. 
FIG. 3 is a schematic block diagram of a vehicle 

transponder 300, particularly adapted for operation in 
the system 100 depicted in FIG. 1. The vehicle tran 
sponder 300 includes a processing element 302, an asso 
ciated EPROM 304 for storing control software 306 a 
CMOS RAM element 308 for storing information col 
lected from the roadway transceiver units, control firm~ 
ware 310, an RF transmitter 312, and associated antenna 
module 314, an RF receiver 316 and an associated an 
tenna 318, user interface elements 322, 324, and 328, a 
bi-directional communications port 320 and a vehicle 
transponder wake-up element 330 for signaling the ve 
hicle transponder that an incoming transmission is be 
ginning. 
The processing element 302 can be an 8086 or other 

microprocessor capable of executing the calculations 
necessary to process the collected traffic information. 
The microprocessor also controls decoding an interpre 
tation of encoded communication signals received from 
roadway transceivers. The RAM element 308 prefera 
bly provides sufficient storage to store the collected 
traffic information. 
The vehicle transponder antennas 314 and 318 can be 

incorporated into the vehicle transponder, or a recepta 
cle can be provided to attach a conventional window 
mounted antenna, similar to those employed in connec 
tion with cellular telephones. . 
The user interface elements preferably include user 

operable keys 322, LCD or LED display units 324 and 
an audio speech synthesis module 328. The display and 
audio elements provide visual and audio information, 
such as instructions to proceed to an alternate route or 
to proceed to a particular toll collection lane. As previ 
ously discussed, such instructions usually originate at 
the network management computer and are relayed to 
the vehicle transponders by way of the roadway trans 
ceiver units. The display 324 and user interface keys 322 
in combination with conventional EPROM-stored soft 
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ware routines 306 for controlling the microprocessor 
302, enable the user to view information collected by 
the vehicle transponder and also to enter other informa 
tion, such as vehicle class, number of axles, and number 
of passengers, as requested by roadway transceiver 
units. According to one embodiment, the user interface 
includes an alphanumeric display having two lines of 
ten characters each. 
The bidirectional communication port 320 enables 

other microprocessors to write data into and read data 
out of the vehicle transponder RAM 308. These read/ 
write functions provide the option for collecting data 
over a long period of time and then having the vehicle 
operator return the vehicle transponder back to the 
network management authority for complete analysis. 
The power supply elements preferably include a 

compact, user-replaceable long-life battery 332, such as 
a lithium power cell. The power supply also includes a 
battery backup 334 so that the RAM 308 is not cleared 
during replacement of the lithium cell 332. 
The vehicle transponder components, depicted in 

FIG. 3, are conventional in design and construction, 
and the vehicle transponder can be constructed in ac 
cordance with known transponder and microprocessor 
control principles. The illustrated vehicle transponder/ 
processor 300 can be housed in a compact, portable 
enclosure adapted for removable attachment to adash 
board surface or other convenient location within the 
vehicle. 
As previously mentioned, the vehicle transponder 

receiver 316 decodes, and stores signals transmitted at 
the roadway transceiver units. The vehicle transponder 
processor 300 also interprets the received signals and in 
response either collects data speci?ed by the signals, 
transmits information back to the interrogating trans 
ceiver, or signals the vehicle operator, via the audio/ 
visual interface, to take a speci?ed action. 

Information packets transmitted and received by the 
vehicle transponder processor 300 can be ?exibly con 
?gured with or without a ?xed length. Additionally, the 
packets can incorporate an encrypted synchronization 
portion, a transaction portion, and a check sum portion. 
According to the invention, the communication format 
can be modi?ed to suit particular applications. 
According to one preferred embodiment, information 

packets are transmitted in the form: - 

SYNC/TT/DATA/CK SUM 

SYNC denotes an encrypted synchronization ?eld to 
indicate that a message is about to begin and that mes 
sage is from a device which is allowed access to the 
vehicle transponder. TT is a binary code identifying the 
type of data ?eld included in the packet. DATA is a 
substantive portion of the information packet, requests 
for transmission, messages to be displayed to the vehicle 
operator, or requests to collect certain types of data. 
CK SUM represents error detection codes used to en 
sure transmission ?delity. 
Examples of DATA ?led include 

DTS 

LOCATION 

MESSAGE 

DISPLAY 
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8 
DTS is a current date and time stamp. It can be in 

cluded in either a transmission from a roadway trans 
ceiver to a vehicle transponder or from a vehicle tran 
sponder to a roadside transceiver. LOCATION is a 
code, transmitted from a roadside transceiver, and in 
dicative of the location of the particular transceiver. 
MESSAGE is a data ?eld, transmitted from a roadside 
transceiver, containing a message for the vehicle opera 
tor. The vehicle transponder alerts the operator as to 
the message by activating one or both of the audio and 
visual user interfaces. 

It will thus be seen that the invention efficiently at 
tains the objects set forth above, among those made 
apparent from the preceding discussion. In particular, 
the invention provides method and apparatus for pro 
viding an automated system for gathering data such as 
vehicle origination and destination points, vehicle 
speed, vehicle class, and the number of passengers a 
vehicle is carrying, in connection with a particular traf 
?c network. 
— It will be understood that changes may be made in the 
above construction and in the foregoing sequences of 
operation without departing from the scope of the in 
vention. The illustrated radio frequency transmitters, 
for example, may be replaced by infrared transmitters 
or emitters operating in other regions of the electromag 
netic spectrum‘. Moreover, the invention can be prac~ 
ticed in connection with railway or waterway vehicles. 

It is accordingly intended that all matter contained in 
the above description or shown in the accompanying 
drawings be interpreted as illustrative rather than in a 
limiting sense. ’ 

Having described the invention, what is claimed as 
new and secured by the Letters Patent is: 

1. Apparatus for the analysis and management of 
vehicle traffic along a roadway comprising, 

a plurality of transceivers positioned adjacent to said 
roadway, each of said transceivers including means 
for transmitting radio frequency signals toward 
said roadway, said signals including information 
signals including a location of said transceiver, and 
a current date and time, 

a plurality of transponders, each of said transponders 
being located in separate ones of said vehicles pass 
ing along said roadway, each of said transponders 
including a data processor, a memory, and a recei 
ver/transmitter, intercoupled such that said infor 
mation signals transmitted from said transceiver 
can be received, and processed in said data proces 
sor and at least a subset of said information signals 
can be stored in said memory in at least one of, 
received and processed form, and 

independent data processor means coupled to said 
transceiver for two-way communication with said 
transceiver, and 

wherein said memory includes means for storing a 
?rst said current date and time received from a ?rst 
one of said transceivers, and said apparatus in 
cludes a second one of said transceivers, positioned 
downstream from said ?rst transceiver and includ 
ing means for signaling said transponders to trans 
mit said ?rst current date and time to said second 
transceiver. 

2. Apparatus in accordance with claim 1 wherein said 
second transceiver includes transceiver processor 
means for using said ?rst current date and time to calcu~ 
late an elapsed time between when a vehicle containing 
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one of said transponders passes said ?rst transceiver and 
when said vehicle passes said second transceiver. 

3. Apparatus in accordance with claim 2 wherein said 
independent data processor includes means for interro 
gating said second transceiver to recover said elapsed 
time for at least selected ones of said vehicle transpon 
ders, and means for using elapsed time received in con 
nection with a plurality of said vehicles to generate 
signals indicative of roadway vehicle congestion. 

4. Apparatus for the ~analysis and management of 
vehicle traf?c along a roadway comprising, 

a plurality of transceivers positioned adjacent said 
roadway, each of said transceivers including means 
for transmitting radio frequency signals toward 
said roadway, said signals including information 
signals including a location of said transceiver, and 
a current date and time, 

a plurality of transponders, each of said transponders 
being located in separate ones of said vehicles pass 
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ing along said roadway, each of said transponders ' 
including a data processor, a memory, and a recei 
ver/transmitter, intercoupled such that said infor 
mation signals transmitted from said transceiver 
can be received, and processed in said data proces 
sor and at least a subset of said information signals 
can be stored in said memory in at least one of, 
received and processed form, and 

independent data processor means coupled to said 
transceiver for two-way communication with said 
transceiver, 

said roadway including a plurality of entrances and a 
plurality of exits, and said apparatus including an 
associated entrance transceiver located at each of 
said entrances and an associated exit transceiver 
located at each of said exits, 

each of said transponders including means for recog 
nizing an information signal received from any of 
said entrance transceivers as each said vehicle car 
rying each said transponder travels past said en 
trance transceivers and for storing said information 
in its memory wherein said informationsignal is 
indicative of the location of the one of said road 
way entrances at which each said vehicle entered 
said highway, 

said exit transceivers including means for signaling 
each of said transponders to transmit to said associ 
ated exit transceiver said information signal indica 
tive of the one of said entrances at which its associ 
ated vehicle entered said roadway, and 

said independent data processor including means for 
signaling said transceivers associated with said 
roadway exits to transmit to said independent data 
processor said information signals relating to 
where said vehicles entered said roadway in rela 
tion to where said vehicles exited said roadway, 
and means for processing said information to deter 
mine traf?c patters of vehicles entering and exiting 
said roadway. 

5. Apparatus for the analysis and management of 
vehicle traffic along a roadway comprising, 

a plurality of transceivers positioned adjacent said 
roadway, each of said transceivers including means 
for transmitting radio frequency signals toward 
said roadway, said signals including information 
signals including a location of said transceiver, and 
a current date and time, 

a plurality of transponders, each of said transponders 
being located in separate ones of said vehicles pass 
ing along said roadway, each of said transponders 
including a data processor, a memory, and a recei 
ver/transmitter, intercoupled such that said infor 

20 

25 

35 

40 

65 

10 
mation signals transmitted from said transceiver 
can be received, and processed in said data proces 
sor and at least a subset of said information signals 
can be stored in said memory in at least one of, 
received and processed form, and 

independent data processor means coupled to said 
transceiver for two-way communication with said 
transceiver, 

wherein each of said transponders includes a user 
interface means for allowing a vehicle operator to 
enter information pertaining to said vehicle, includ 
ing at least one of number of passengers, number of 
axles, vehicle weight, vehicle identi?cation num 
ber, and vehicle class, into said memory included in 
said transponders, and 

wherein each of said transponders includes audio/ 
visual interface means coupled to said data proces 
sor, to said memory and to said receiver/transmit 
ter, for providing at least one of an audio and a 
visual signal to a vehicle operator wherein said 
signal is indicative of at least one of an instruction 
received from said transceiver to input by way of 
said user interface, at least one of the number of 
passengers, the number of axles, vehicle weight, 
vehicle identi?cation number and vehicle class. 

6. Apparatus in accordance with claim 5 wherein said 
independent data processor includes means for signaling 
vehicle operators by way of said transceivers and said 
transponders to input at least one of said number of 
passengers, number of axles, vehicle weight, vehicle 
identi?cation number, and vehicle class. 

7. Apparatus in accordance with claim 6 wherein said 
transceiver includes means for signaling said transpon 
ders to transmit an information signal indicative of at 
least one of said number of passengers, number of axles, 
vehicle weight, vehicle identi?cation number and vehi 
cle class. 

8. Apparatus in accordance with claim 7 wherein said 
transceiver includes meansresponsive to said informa 
tion signal transmitted from said transponder and for 
signaling said transponders to select at least one of a 
particular alternate route and a particular toll lane. 

9. Apparatus in accordance with claim 6 wherein said 
independent data processor means includes means for 
signaling said transceiver to transmit, to said indepen 
dent data processor means, said information signal in 
dicative of at least said number of passengers, number of 
axles, vehicle weight, vehicle identi?cation number, 
and vehicle class, 

10. Apparatus in accordance with claim 9 wherein 
said independent data processor means includes means 
for processing said information signal indicative of at 
least said number of passengers, number of axles, vehi 
cle weight, vehicle identi?cation number, and vehicle 
class, to determine traf?c patterns regarding vehicles 
using said roadway. 

11. Apparatus in accordance with claim 10 wherein 
said independent data processor means includes means 
responsive to said information signal for communicat 
ing to said transceiver to transmit a command signal to 
said transponders wherein said command signal in 
cludes at least one of a toll lane suggestion and an alter 
nate route suggestion. 

12. Apparatus in accordance with claim 11 wherein 
said transceiver includes means responsive to a commu 
nication received from said independent processor 
means for transmitting, to said transponders, command 
signals including at least one of a toll lane suggestion 
and an alternate route suggestion. 

i i l i t 
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