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[57] ABSTRACT 
A vehicle monitoring system is disclosed in which a 
central control station is provided for the vehicles, for 
example buses, in the system. Each vehicle is provided 
with a transit universal microprocessor unit, including a 
modulator-demodulator, and one or more peripheral 
devices and a radio communication link is provided 
between the vehicles and the central control station. 
Typical peripheral devices are odometers, passenger 
counters, drive switches and display devices, loud 
speakers, etc. 

9 Claims, 28 Drawing Figures 
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MONITORING SYSTEM FOR VEHICLES 

BACKGROUND OF THE INVENTION 

This invention relates to a system for identifying 
objects during movement and idicating and/or record 
ing the movements. The invention is particularly con 
cerned with the identi?cation of moving vehicles on a 
road and is especially adaptable for use in a bus moni 
toring and control system. 
Passengers carried by metropolitan transit companies 

are normally carried on commercial buses operating 
over established routes at pre-established schedules. It 
is known that in order to efficiently utilize the bus 
equipment and to provide the best service to users of 
the bus system, it is desirable to maintain the operating 
schedules of the bus as close as possible with the sched 
ules which have been established for each of the buses 
in the system. Up to a short time ago, it was usual for 
most bus systems to rely upon the individual bus opera 
tors to maintain their schedule and to avoid disastrous 
traf?c situations and the like. As streets become more 
crowded, and more people use bus transportation to 
meet their transit requirements, it becomes manditory 
to develop a transit control system which accurately 
controls the schedules of all the buses in the system. 

In many cities at the present time, many transit com 
panies place supervisors on street corners for control 
ling the operations of the buses on routes passing the 
street corners to which the supervisors are assigned. 
Communication procedures and devices have been 
developed in order to assist those supervisors in com 
municating with dispatchers in order to control and 
maintain the scheduled operations of the buses in the 
system. Such a technique, however, is relatively ineff 
cient and requires a large number of supervisors in 
order to provide the dispatchers with an accurate pic 
ture of the operations on each of the different runs or 
routes of the buses in the system. 
To accurately control the scheduling of buses, it is 

necessary for the dispatchers to know when two buses 
are running too close to one another, due to either 
behind-schedule or ahead of schedule buses, thereby 
providing unbalanced and ine?'lcient utilization of the 
equipment and disrupting schedules. It is also desirable 
to know, as soon as possible, when a bus develops me 
chanical trouble, so that a decision can be made to 
keep the bus in service, send it to a garage, or stop 
operation and to provide supplementary equipment to 
substitute for the disabled bus if necessary. In many 
situations, the dispatching of emergency equipment to 
the bus in a short time will enable the placement of the 
bus back into service without signi?cantly disrupting 
the service on the route of which the bus is a part. 
Since street obstructions either of a semipermanent 

nature or of a temporary nature, such as accidents, 
frequently occur on metropolitan transit system routes, 
it is desirable to be able to alter the buses on the route 
which is_obstructed by such an obstruction, so that 
immediate action can be taken to direct the buses to 
alternate street routes if necessary. Finally, in most 
metropolitan transit operations, increasing problems 
with safety on the buses are occurring. Robberies, van 
dalism, and disorderly conduct not only jeopardize the 
operator but can deter riders from using the transit 
system. As a consequence, it is desirable to provide the 
bus operator with a means for summoning help on an 
emergency basis in an unobtrusive manner. 
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2 
Electronic systems have previously been used in con‘ 

troller bus monitoring systems in which the location of 
vehicles following a pre-established route is provided 
automatically in response to interrogation of the vehi 
cle from a control center. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
system for identifying particular objects during move 
ment andv indicating or recording their movement 
which is an improvement over the said previous sys 
tems and is more economic to manufacture, particu 
larly when used in a vehicle monitoring system. 
Accordingly, the present invention provides a system 

for monitoring objects during movement along a path 
of travel including a transit universal micro processor 
unit located on the object and incorporating modula 
tor-demodulator means in the system for high speed 
transmission encoding and decoding. 

DESCRIPTION OF THE DRAWINGS 

FIG. I is a diagrammatic representation of a bus with 
the apparatus contained therein indicated in block 
form; 
FIG. 2 illustrates the apparatus within the bus in a 

slightly different format; 
FIG. 3 is a block schematic representation of a part 

of the system on a bus in a transit system; 
FIG. 4 is a more detailed block schematic corre 

sponding to FIG. 3 particularly of the high speed input 
unit with other associated units; and 
FIG. 5 comprises FIGS. 5a, 5b, and 5c, arranged as in 

FIG. 6 and is a more detailed functional representation 
of a part of the system shown in FIG. 3 including the 
input/output multiplexers; 
FIG. 6 shows the relative positioning of FIGS. 50, 5b, 

and Sc, to form FIG. 5; 
FIG. 7 is an even more detailed logic diagram corre 

sponding to FIG. 4 and comprises FIGS. 7a, 7b, 7c, and 
7d, arranged as in FIG. 8; 
FIG. 8 shows the relative positioning of FIGS. 7a, 7b, 

7c, and 7d, to form FIG. 7; 
FIG. 9 is a diagrammatic representation of an optical 

detector device for use in a system according to the 
present invention; 
FIG. 10 is a diagrammatic representation of two opti 

cal detector systems used as a counter of passengers on 
a bus; 
FIG. 11 is a graphical representation of the voltage 

waveforms obtained from the devices illustrated in 
FIG. 10; 
FIG. 12 is a timing diagram illustrating the entry of 

I00 zero bits into the zero register TS-l; 
FIG. 13 is a timing diagram showing the entry of 8 

data bits into register TS-l; 
FIG. 14 is a timing diagram for the transmit-encoder 

unit; 
FIG. 15 is a timing diagram for the bi-phase decoder 

unit; 
FIG. 16 is a timing diagram for use in describing the 

clock synchronization operation of the system; 
FIG. 17 is a diagrammatic representation of an exam 

ple of the operation of the self-checking feedback cir 
cuit; 
FIG. I8 is a timing diagram for the self-checking 

feedback circuit; 
FIG. 19 is a timing diagram for the transition detec 

tion operation for the case of leading clock pulses; 
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