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1
PARATRANSIT FARE COMPUTATION AND
" DISPATCHING METHOD

CROSS-REFERENCE TO RELATED
APPLICATION -

This is a continuation-in-part of applicant’s prior co-

4,212,069
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pending application Ser. No. 719,118, filed Aug. 31, .

1976, (now abandoned). - :

The present invention relates to paratransit fare com-
putation and dispatching methods or similar computa-
tional applications, being more particularly concerned
with adapting taxi meters and the like to accommodate
simultaneous and overlapping customers with varied
pick-up and delivery locations, and with automatically
provided sophistication and equitably proper control
and/or corrections for such factors as time of day, traf-
fic conditions, minimal routing and the like. While here-
inafter described with reference to the illustrative and
preferred application to taxi operations, it should be
understood that the concepts and techniques here-
involved may also be applied to other applications, as
well, where the features or some of the features of the
invention may also be desired.

It has previously been proposed to provide computa-
tion circuits in taxi meters and the like for separately
computing the fares of a plurality of passengers with
overlapping trips as disclosed, for example, in U.S. Pat.
No. 3,953,720; and numerous systems have been pro-
posed for computing fare indications with the aid of
pulse measuring systems for determining time and dis-
tance, as disclosed, for example, in U.S. Pat. Nos.
3,843,870 and 3,860,806. Of course, the concept of radio
communication with vehicles or other moving objects
for controlling the same or functions therein has long
been proposed in a variety of applications as disclosed,
for example, in U.S. Pat. Nos. 3,284,627 and 3,286,091;
and the use of a central dispatching or control office
with vehicle communication links has long been used in
the railroad and other arts.

All of this, however, falls far short of the concept
underlying the present invention which involves a cen-
tral control system for monitoring not only the real time
taxi fare needs of the taxi fleets, but for enabling central
computation of the fares, estimated trip time informa-
tion and other needs of over-lapping trip passengers,
without penalty to a deviated rider, together with the
sophisticated use of experience in the peculiarities of
different routes, traffic patterns and exigencies or diffi-
culties of travel at different times of day or weather and
the like. The invention, thus, introduces compensations
and corrections based upon the particular routes and
time of day with its differing traffic and similar circum-
stances, and, in addition, may select the most expedi-
tious, economical or otherwise suitable routes for the
driver to take consistent with the best service to the
customer-13 again from centralized stored information
elicited when the pick-up and destination points are
communicated to the central computing and controlling
headquarters.

All of this is done, moreover, in a manner that, once
the pick-up and destination is communicated, does not
involve the driver in so far as the computation and
presentation of the indicated data is concerned. The
prior art approaches to fare calculations and time-dis-
tance techniques for rate calculation and the like, with
emphasis upon calculations effected at the taxi meter,
seem to have led the art away from the concept of the
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present invention since such techniques are not practi-
cally adapted to incorporate historical data, minimal
route and related corrections which are eminently feasi-
ble with the centralized computation and automatic
precaiculation and remote control of local meter dis-
plays in accordance with the present invention.

1t is accordingly an object of the invention to provide
such a new and improved method of and system for
automatic taxi meter control, incorporating statistical
corrective data for automatic overlapping-trip fare
computation, including such important refinements as
compensation for traffic conditions, weather and rout-
ing from stored historical and statistical data relating to
the same; the method and system being thus not subject
to the limitations and relatively less sophisticated capa-
bilities of prior art proposals.

A further object is to provide a technique whereby
real-time indications may be provided to the central
station of various taxicab mechanical data such as en-
gine temperature, oil temperature and oil pressure, as
well as such data as how many seats in the taxicab are
occupied.

A further object is to provide a system wherein emer-
gency signals can be provided to the central station and
which may be inconspicuously communicated by the
taxicab operator to indicate, for example, that police aid
is desired. ‘

A further object is to provide such a novel method
and system that may be applicable to other vehicular
and related control applications, as well, wherein ad-
vantages and functions similar to those attained by the
invention in taxi usages may be desired.

Other and further objects will be explained hereinaf-
ter and are more specifically delineated in the appended
claims.

In summary, this invention embraces a method of
paratransit fare computation and dispatching referred to
herein as the Ride Shared Vehicle Paratransit System
(RSVP System). Information relating to routes and
distances between street addresses and historical data as
to time for normal transit therebetween under different
times of day and traffic conditions is stored in a com-
puter. A communications link peripherally interfaces
the central station, and, also, the central dispatcher,
with each of a plurality of taxicabs. The taxicab opera-
tor communicates customer pick-up and deposit ad-
dresses to the central station along the communications
link. Using the stored time and distance information, the
customer fares are calculated and time of transit are
estimated and are transmitted along the communica-
tions link to the selectively addressed vehicle. Finally,
the respective vehicle receives and automatically dis-
plays the transmitted fares and times. Preferred details
are hereinafter set forth.

The invention will now be described in connection
with the accompanying drawings wherein the symbols
used conform to the International Organization for
Standardization (ISO) Recommendation R1028 Flow-
chart Symbols for Information Processing, and conform
to American National Standard Flowchart Symbols
and Their Usage in Information Processing, X3.5-1970.

FIG. 1 is a flow-chart in block diagram form of the
entire RSVP System illustrating preferred RSVP Sys-
tem hardware; and

FIG. 2 is a flow-chart in block diagram form of the
calculation scheme for the RSVP System, illustrating

UBER Technologies v. FARE Technologies, IPR2023-00746
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the software and processmg system aspects of the 1nven-
tion.

calculation scheme for the computer program used in
the invention. - .

FIG. 3 is a flow-chart i in block diagram forin’ of the :
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inodem - control! capabrhty whlch perm1tted demonstra-

* tions at remote locatlons usmg voice grade telephone
* lines." Vehicle communications were rotted” through a

" special purpose interface with 64-bit (i.e. four word)

It is now in-order more fully to describe the’ underly- ’

ing concept of the invention with reference to the illus-
trative spec1ﬁc exemplary embodlment of the same as
shown in the drawings. :

CENTRAL STATION HARDWARE

The Central Station of FIG. 1, serves as the focal
point for all operations, which includes.the.following
basic hardware components: :

(1) The Central Computer 2g, labeled “RSVP calcu—
lations,” ‘its Monitor Console 3a, labeled “CRT
Display Dispatcher,” and a cartridge disk storage
unit 1, termed “RSVP.data base”; .

.(2) a Dispatcher Console 35, labeled “address mput
by dispatcher,” for entering trip data and dlsplay-
.ing system information at 3a; ..

(3) a Backup Console which provxdes backup manual

. dispatching capabilities shown as a “volce chan-

~ nel” 3¢; and ‘

(4) vehicle commumcatlon hardware 5 for transmlt-

_ ting and receiving vehicle messages. '

The Central Computer 24 'will perform all calcula-
tions, communications processing, and real-time moni-
toring in the systenti. In a tested system, a PDP’ 11710
mml-computer served as the Central. Computer, _ al-
though initial program development was performed on
a"PDP 11/40. The PDP 11/10, ‘which can address a
maximum of 32 K' 16-bit words, was configured with 16
K words of core' memory, and an internal 60 Hz line
frequéncy clock- provided timing signals for realtirie
monitoring, with an extended arithmetic element’per-
mitting hardware ﬁxed-pomt mteger-multlphcatron and
dxvrsron

« The Operation Console 2b of the Central Computer
Za consisted of a“hard copy terminal equipped ‘with a
paper. tape ‘reader/punch, used for entering programs
and for' monitoring computer operations. All programs
were developed by using a-disk based operating system
with' text editing capabilities; however, -after develop-
ment, the:system programs functxon mdependently of
the operating system.

+:Secondary storage at 1 for the system was prov1ded
by a moving-head cartridge disk system containing.one
fixed. disk and;one removable disk cartridge, each, of
which has a:2.5 million word capacity. The disk.system

“input/output capability: The interface supported one or

two base station transmitters and was capable of ade-

" "quately communicating with up to 500 vehicles. Since a
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was completely . compatible. with DEC hardware_ and

software. Thus, vendor - software. protection  features
permltted using the devrce .to store operating system
files in addition to stormg the. hash-coded Address-
Coordinate File and the Tlme/Drstance File. .
Under normal operating conditions, the Dlspatch
Console of the Control Center station 32 and 35  may be
used to enter origin or pick-up ‘and destination or. de-

portion of the interfacé capacity may be unused, various
system display functions may easily be added by con-
necting interface outputs to a stand-alone static display.
For example, the dis'play could indicate emergency
conditions without tying up the Operations Console 25;
and the before-mentioned ‘Dispatch Console 3z func-
tions may ‘also be dlsplayed thereon at the central sta:
tlon !

“The interfacing Command ‘Modules 42 and 4b inter-
pret commands, execute commands, and control vehi-
cle communications. They also format the Operations
Console display at 3a, check i input data for validity, and
initialize mternal buffers w1th valid data C

. w0 Vehicle Hardware CER A

Turmng, now, to a possrble 1mplementatlon ‘of the
vehicle hardware generally indicated at 10 in FIG. 1
and usable with the system of the. mventlon, the vehicle
display may show the trip fare and estimated trip time of
each hire generated by the Central Computer, or the
fare as determined, by the electromc meter in the event
of a computer failure, the mode in which fares are cal-
culated by computer being the normal operating mode
and the electronic meter capability providing a manual
back:up. Trip.and fare data are continuously accumu-
lated: and ‘may-be accessed manually or by the com-
puter, with the meter distance fare rate and time fare
rate being adjustable to accommodate v1rtually any fare
rate. structure. . Cod

Digital radio transmrsston along the commumcatlons
link ‘between the central:station and the vehicles, with
individual vehicle addressing, error checking and-com-

mand control :capabilities, may. provide the means‘for

SN

computer-based control of the entire fleet, with commu-
nications and momtormg capabilities being expandable
by incorporating micro-processor techniques.

‘As before indicated, the vehicle unit operates either
in conventional taxi- mode or the:computer-controlled
mode with the latter mode initiated. after the digital

. carrier is detected and the vehicle has been addressed.

The transmission along the radio communications. link
can then be either a system code or the display code. In
the ‘present demonstration system; the display is acti-
vated with a flag button, though the display, flag and

. hold buttons may all be simultariéously activated by a

posit address data and to display operating ; mformatlon .

(e. 8 fares, estimated ' trip times for eachhire, system
messages, vehlcle messages). Iin the tested embodiment,
the Dispatch Console was the Cathode Ray Tube fermi-
nal'3a which stored up t6 1920 characters (24 lines of 80
characters) and ‘which had a' protected field capablhty
for display in pre-arrangéd screén formats. -

The computer interface for the Dispatch Console 3d
and 3b and for the ‘Operations Console 2b was a stan-
dard DEC DL11-E asynchroncus line interface *with

60

65

display on (DO) code immediately following-the vehi-
cle ID. This action locks out the backup meter. The DO
sets the display to-00/0000, and indicates that, for exam-

“ple, the next six words sent to the vehicle are the fare

and trip timie followed by an EOM (End-of-message);
(If the carrier has not been received for 50 mllhseconds,
an EOM is assumed). :

- The fare display at 10 remains set until the vehicle
operator turns the display off as by depressing the flag
button. This will allow separate fares for each trip. The
minute display begins to decrement as soon as DO (or

vehicle addressed) is received. The normal meter mode .

can be initiated at any time by depressing the flag button
so that, in the event of a communication or computer
failure, the meter automatically provides back-up fare

UBER Technologies v. FARE Technologies, IPR2023-00746
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calculations, all as more fully described in the Carnegie-
Mellon publication herein cited.
The meter unit 10, includes a memory, and speedome-

ter cable (SC) sensor 8 form the basic vehicle meter,

requiring input from the SC sensor and two clock fre-
quencies such as (960 Hz and 1 Hz). It outputs are fare
increments and 1/10 mile pulses. Faré counters total the

fare increments and drive the display unit. The 1/10 -

mile pulse is used to increment the complete daily (or
monthly) mileage on the vehicle. The meter memory
'may contain the total 1/10 miles, the paid 1/10 miles,
the number of flag drops (i.e. trips), the accumulated
revenue collected in meter mode, and the accumulated
revenue collected in computer-controlled mode. Mem-
ory capacity may be expanded to permit additional
monitoring and the meter memory may be read from
the vehicle remotely via computer or with, for example,
a key lock rotary selector switch. After the meter mem-
- ory is read, it may be zeroed.

The meter unit will permit fare rate structure adjust-
ments using wire jumpers that determine the cents/mi-
nute, cents/mile, and threshold velocity (i.e. the point at
which the instantaneous time fare rate is the same as the
distance fare rate). Below the threshold velocity, fares
are based only on time; above, only on distance. The
fare jumpers may be sealed to prevent unauthorized
adjustments and may be located on the display proces-
sor/memory circuit board and set initially by switches.

The communication and control hardware for a vehi-
cle to be used in the taxi fleet operated under this mode
may consist of a six digit display, electronic fare meter,
and digital radio transmission equipment. The display
shows the trip fare and estimated trip time generated by
the Central Computer, or the fare determined by the
electronic meter in the event of a computer failure. Trip
and fare data are continuously accumulated in the me-
ter, and ‘may be accessed manually or by the computer
and the meter may readily also be adjusted to accomo-
date virtually any fare structure. Digital radio transmis-
sion, ‘with unique vehicle addressing, error checking
and command control capabilities, will permit efficient
computer-assisted control of a taxi fleet.

In additionto a speedometer cable sensor, connected
to the vehicle driveshaft, various other sensors may be
used mclud1g oil pressure, amount of gas, engine tem-
perature; engine vacuum, and other quantities that are
good indicators of the vehicle’s mechanical status,
which can be reported to the base station. Other, more
specialized sensors such as set switches to verify occu-
pancy, or hidden panic switches to indicate an emer-
gency by the driver, can be incorporated into the sys-
tem. This real-time momtormg capability also permits
regulatory agencies to inspect a transit operation effec-
tlvely from the base station using the monitor console.

The display unit may, for example, utilize LED or
incandescent two-digit displays for indicating time in
minutes, four-digit display for fares up to $99.99, the
hold and flag buttons (which may be illuminated when
depressed), and a communication keyboard.

Transmission Error Detection and Vehicle
Identification

As for ID and error encoding and decoding, the
vehicle identification numbers (such as 0-99) may be
switch selectable on the vehicle FSK transmitter and
receiver card. Each ID word in the tested system was
two bytes long and contained one initial control code
nibble and three ID number nibbles. The control code
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6
specified the function to be performed by the vehicle
receiver. Identification numbers were encoded in bi-
nary coded decimal (BCD) format."
ID numbers may be decoded on the receiver card by

Vsequentlally comparing the address bytes. If the first

byte received matches the first bank of switches, the
decoder is advanced, which in turn activates the second
bank of switches. If the second byte matches, the vehi-
cle addressed flag is set. Subsequent data will then be
processed and the addressing cycle is completed. The
addressed flag is cleared either by dropping the carrier
for 50 milliseconds or by sending an end of message
(EOM) code.

The vehicle ID is encoded on a universal transmitter
card (universal because it may be used for the base
station as well). The transmitter may be set, by switches'
or by the computer, to transmit either two bytes for
complete identification (contained in two words), or
one byte. In transmissions from vehicles to the base,
error, hardware malfunction, emergency, and data out
flags are all tied into the first nibble out (switch bank 1,
Bits 0-3), which ordinarily would be set to the address
code. Sensing elements and status latches may be added .
to permit transmitting important status conditions as.
well as the ID number. .

To insure accurate transmission in noisy . commercxal
radio bands, it may be desirable to do some form of
error checking on incoming messages. Two separate
techniques ‘may be utilized. Consider, for example,
transmission format consisting of:

1 word=16 bits=3 start bits<-parity bit. +8 data

bits+4 stop bits.

The start and stop bits can be checked for data over-
/under run and message completeness, and the parity
bit may be used to check data validity. If an error oc-
curs after the addressing words have been received by
the vehicle, an error flag is set and returned with the
vehicle ID. Error flagging at the base station may be
done visually and digitally.

A vehicle printer may also be incorporated for
printed’ receipts. In multi-origin/destination .applica-
tions, the printer would also be used to dlfferentlate
between trips. :

The Dispatcher essentially acts as a switchboard by
routing information to and from the interface. The sta-
tus of interface output bits controls the information
flow. In general, after a fare and an estimated time have
been computed and displayed, if the Transmit (T) com-
mand is entered, the information is sent along the radio
communications link in FSK format to the appropriate
vehicle. If the message is received without error; the
vehicle response consists of its ID alone. If, however, an
error has occured, an error code is returned with the’
vehicle ID, an error ‘message is displayed on the CRT
3a, and the message is transmitted again.

R.S.V.P. DATA BASE

The basic software includes a vendor-supplied oper-
ating system and the Data Base Management System 13
of FIG. 2. Considering, now, further details of the com-
putation data base management unit at the central sta--
tion and dispatch console 3a and 3b of FIG. 2, the sys-
tem contains a control structure 13 which links process-
ing modules and data files including:

(1) A Time/Distance File within the R.S.V.P. Data

Base 1 contammg travel times and distances be—
tween zones in the service area;

UBER Technologies v. FARE Technologies, IPR2023-00746
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(2) An Address Coordinate File also in the Data Base

7

1 containing state plane coordinates for all street
addresses in the service area that makes possible
interpolation of distances from the centroid of each
appropriate zone to augment the interzonal time
and distance file above.

(3) A Processing module within the data base man-
agement system 13 cooperative with respective
calculation portions 2¢, 2d and 2e for computing
fares and estimated travel times; and

(4) A processing module within 13 for interpreting
and executing commands.

The Time/Distance File contains shortest-time-path
distances, travel times during uncongested periods, and
travel time during congested periods for trips between
all possible pairs of traffic zones. The Address-Coordi-
nate File associates state plane coordinates with all
street addresses in the service area. The initial service
area, in the test system before-mentioned, consists of
100 traffic zones with 2,179 unique streets, and encom-
passes approximately 17 square miles. System files re

quire 251,904 words of disk storage. :

Considering, first, the expanded flexibility attainable
by the invention even for a single-origin/destination
trip, the fare may be calculated on the basis of estimated
travel distance and travel time. Zone-to-zone time and
distance data are obtained from a Time/Distance File
which, in the experimental version tested, was origi-
nally developed by the Southwestern Pennsylvania
Regional Planning Commission (SPRPC). The file con-
tains shortest-time-path distances, travel times during
uncongested periods, and travel times during congested
periods for trips between all possible pairs of traffic
zones. An Address-Coordinate File, also developed by
the SPRPC, associates state plane coordinates with all
street addressed in the service area. The time and dis-
tance for a trip between a specific origin and destination
pair are obtained by adjusting the zone-to-zone time and
distance in the Time/Distance File by a correction
factor based on the information available in the Ad-
dress-Coordinate File.

The Address-Coordinate File consists of two distinct
components: a Street Name File and a Street Segment
File. Each Street Name record contains a pointer to a
chain of segment records; each segment record contains
the state plane coordinates for a particular set of address
ranges on the street, and a pointer to a record in the
Time/Distance File. Each record in the Time/Distance
File contains travel data for trips from the given origin
zone to all other zones. The fare calculation for a spe-
cific trip requires obtaining origin and destination coor-
dinates, retrieving and adjusting the appropriate dis-
tances and times, computing the fare, and displaying the
results.

In the preliminary system, the records in the Street
Name File were assigned to disk locations by a hashing
algorithm. The initial algorithm simply treated six char-
acters from a street name as three 16-bit integers and
multiplied them together. Sixteen bits were masked
from the result and used to specify an absolute disk
location for one “bucket.” Up to 39 street names can be
stored in one bucket without causing overflow. When
overflow occurs, the extra records are placed in the first
bucket on the track which has been addressed. The
distribution from the hashing algorithm is such that
there is sufficient overflow space available on each
track.

The Street Name File may contain:
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8

(1) The street name:

(2) The street suffix;

(3) The last three digits of the zip code area;

(4) A field for a frequency-of-use count:

(5) A pointer to the first street segment for the street.

Conceptually, the Time/Distance File may be
viewed as an NXN matrix containing information
about all possible trips among N zones. Element (i,j) in
record i, refers to a trip originating in zone i and termi-
nating in zone j. The first two fields in record i contain
the state plane coordinates of the centroid of zone i; the
third field contains accumulated computed distances for
trips within zone i.

Each element (i,j) in record i consists of sub-fields
that may contain the following:

(1) A flag field to indicate special circumstances;

(2) The accumulated number of trips from zone i to

Zone j; :
(3) The shortest-time-path distance from zone i to
zone j;
(4) The average velocity for trips from zone i to zone

J

(5) The accumulated actual trip distances from zone i
to zone j;

(6) The accumulated actual trip times from zone i to
zone j;

(7) The time of the last update of average velocity;

(8) A special distance adjustment factor:

(9) A special velocity adjustment factor.

In element (i,i), two changes in sub-field assignments
occur. Sub-field two contains the distance adjustment
factor for trips within zone i. Use of the special distance
and velocity adjustment factors is determined by setting
appropriate bits in the flag field.

The Address-Coordinate and Time/Distance Files
are organized to minimize read/write arm movement
when retrieving trip information. Conceptually, the
physical disk drive may be divided into cylinders, with
four tracks in each cylinder. Read/Write heads can thus
be positioned over four tracks simultaneously when a
given cylinder is accessed. In the present organization,
one track is used for street name records, two tracks for
the associated segments of the remaining track for
Time/Distance File records (three per track). Although
assignment of Time/Distance records is arbitrary, after
operating experience is accumulated, the three most
frequently accessed traffic zones for segments in a cylin-
der may be placed on the available track. This reorgani-
zation will further reduce the arm movement required
for fare calculations.

Calculation of Fares

The fare for the single-origin/destination trip is cal-
culated on the basis of estimated travel distance and
traveltime from the centroid-to-centroid distances and
times for the specific pairs of traffic zones in the Time/-
Distance File. This data is adjusted by correction fac-
tors to yield estimates for trips between the indicated
origin and destination. The specific adjustments for
off-peak and peak times are more fully described in A
Multi-Origin/Destination Taxi System, prepared for
the U.S. Department of Transportation by Carnegie-
Mellon University, September, 1975, and later issued by
NTIS as DOT-TST-76-84, incorporated herein by ref-
erence and containing fuller details of the tested prelimi-
nary system.

The metered taxi fare for a single-origin/destination
trip can be expressed as

UBER Technologies v. FARE Technologies, IPR2023-00746
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f=fotfe

where f, is the fixed portion, f, the variable portioh, and
f the total fare. Since the variable portion is dependent
on distance x and time t of the ride, an equitable variable
fare will be such that

Jdx1+xy i+ 1)=fdx1.1)+fdx2 1),

where x) and x; are the distances of the two portions of
a ride with an intermediate stop whileé ti and t; are the
corresponding times. Hence variable fare must be a
linear function of distance and time, i.c.

Sdx, y=ax+ b,

where a and b are constant coefficients. Then, the total
fare can be expressed as:

Ax, y=fo+ax+bt,

Which is a linear combination of time and distance.
Since both off-peak time and peak time are available,
stratification of fare with respect to time-of-day (peak
or off-peak) is straightforward. The constant f, and the
coefficients a and b can, in general, be adjusted to fulfill
desired objectives. In the system for single-origin/desti-
nation trips, for example, they may be chosen to reflect
current practice in metered taxi fare calculation.

The taxi meter charges a fixed fare f; for the “flag
drop” and incremental charge c of each hire for every
() miles travelled or (7) minutes elapsed after pick-up,
whichever is reached first. Under conditions of ideal-
ized stop-and-go traffic, the trajectory of a vehicle is
either stationary or moving with a constant speed
v>8rT.

The Fare Module calculates fares and estimated trip
times, and places the results in a communication buffer
for further processing by the Command Module. To
insure reasonable system response times as these expan-
sions are implemented, Command Module message
processing subroutines may be interrupt-driven, and
disk files organized to minimize read/write head move-
ment. A count field is reserved in each file record to
permit periodic file reorganization based upon record
activity.

Key program steps for achieving the calculations of
the system in FIG. 2 are: selection of the appropriate
address information from the R.S.V.P. Data Base 13;
and forwarding the data from the Data Base to the
proper calculation subroutines for distance 2e of FIG. 2,
time 2¢ of FIG. 2 and trip fare 2d of FIG. 2.

The fare for a single origin/destination trip is calcu-
lated on the basis of estimated travel distance and travel
time. The estimates are obtained from the centroid-to-
centroid distances and times for all possible pairs of
traffic zones in the Time/Distance File stored in the
R.S.V.P. Data Base 1. These data are adjusted by cor-
rection factors to yield exact figures for trips between a
specific origin and destination. Once a trip distance and
trip time are determined through simple, conventional
calculation techniques, they are used to determine the
trip fare. A more detailed look at the entire calculation
scheme is available in the previously cited publication
by Carnegie-Melion University of Pittsburgh, Pa.,
available from the National Technical Information Ser-
vice as DOT-TST-76-84. Chapter 3 of this publication,
“Fare Calculation,” pages 13 to 17 detail the exact tech-
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nique as employed in the method disclosed herein. FIG.
3 of this application shows a simple flow diagram dem-
onstrating the logic involved in the actual operation of
the program.

The trip data, comprised of the desired origin and
destination, is entered into the computer system by the
Keyboard 20 of FIG. 3. This information is used to
retrive selected information from the disk memory
which contains the R.S.V.P. Data Base 1. This selection
of the appropriate interzone travel distances and times is
achieved using conventional, well known computer
programming techniques, and is represented in FIG. 3
by block 21. This trip information is applied to subrou-
tines, within the computer system, which are individu-
ally programmed to compute the exact fare and exact
distance utilizing the pre-programmed arithmetic equa-
tions involved in process 23 and process 24. The result
of these calculation processes is then applied to the fare
calculation subroutine 25, which has within it a pre-pro-
grammed arithmetic equation for determining the fare
utilizing the results of calculation 23 and calculation 24.
The exact arithmetic equation schemes programmed
into each subroutine are themselves obvious to one
skilled in the art. The above referenced publication by
Carnegie-Mellon University details the equations used
in the programming of the computer system.

While, as before stated, it is believed that the inven-
tion can be implemented in various ways that will sug-
gest themselves to those skilled in this art, once the
underlying concepts of the invention are known, the
particular types of components, hardware, interconnec-
tions and process and flow steps above-described are
considered to be preferred; and additional details of
construction and operation, not deemed necessary to
describe herein less they detract from the important
underlying features of the invention, may be obtained
from the doctoral thesis of Fritz Faulhaber, entitled “A
MultiOrigin/Destination Taxi System Hardware De-
sign for Shared Ride Service,” to be on deposit at the
Engineering Library at the Carnegie-Mellon University
in Pittsburgh, Pa., incorporated herein by reference,
with particular circuits and structures for meter design
and the like being also provided in the cited Letters
Patent. Modifications will thus suggest themselves to
those skilled in this art, and such are considered to fall
within the spirit and scope of the invention as defined in
the appended claims.

What is claimed is:

1. A method of paratransit fare computation and
dispatching, that comprises, storing at a station informa-
tion in a computer relating to routes and distances be-
tween street addresses and historical data as to time for
normal transit therebetween under different times of
day and traffic conditions; peripherally interfacing with
the station through communication links with moving
vehicles; communicating pick-up and deposit addresses
along such links to the station from each vehicle for
each hire thereof; calculating fares and estimating times
of transit using said stored information; transmitting
along said links, said calculated fares and estimated
times of transit selectively addressed to the correspond-
ing vehicle; and receiving and automatically displaying
said transmitted fares and times at the respective vehi-
cles.

2. A method as claimed in claim 1 and in which the
calculating step includes calculating pluralities of fare
and corresponding time data for overlapping hires, and

UBER Technologies v. FARE Technologies, IPR2023-00746



4,212,069
11 12

the displaying step includes simultaneously displaying calséu‘i\atxi!rlxegﬂilx(:g\?csiezlirlx:eec:iri; glﬁﬁnﬁ;ng)i?e;vlb}i‘:?végg

pluralities of fare and corresponding time data at the  gid addresses.
vehicles transmitted for overlapping hires. . 6. A method as claimed in claim 2 and in which the
5 stored time data is corrected from time to time by com-
parison with real-time data obtained at said vehicles.

fare and time transmissions are corrected during the 7. A method as claimed in claim 2 and in which data
as to conditions in the vehicle is also communicated
. along said links for monitoring at the station.
- different traffic and related conditions. 10 8. A method as claimed in claim 2 and in which said

4. A method as claimed in claim 2 and in which said  displaying step includes disconnecting communication
and control from said station and controlling the same
locally from the vehicle.
dresses communicated from said vehicles. LA B B

15

3. A method as claimed in claim 1 and in which the

calculating at the station by introducing corrections for

calculating is modified by up-dated changes in ad-
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