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Taxi Coniroi System

BACKGROUND

Ordering a taxi over the phone is often quite a prob-
lem due to overloaded telephone exchanges and
radio channels. Yet, during the peak hours there are
still cabs standing idle because they cannot be
reached over the radio. The way taxi operations are
run today, it is difficult to tell how many cabs are in
operation at.any one time, and even more difficult to
know where they are.

Volvo and SRA have jointly designed a control
system with substantially higher communications
capacity and more efficient dispatching of orders.

A computer keeps track of each cab's position and
availability. For each customer the optimum cab is
selected. Fleet scheduling and redistribution of
available cabs allows for maximum performance of
the taxi fieet.

THE SYSTEM'S THREE MAIN PARTS

The system consists of a (doubied) computer with
display screen terminals for the operators; radio
equipment with base stations; and mobile units with
printers.

The illustration below shows the system schema-
tically.

FUNCTION .
The customer call is received by an operator who
enters the customer’s name and address on a key-
board. The computer searches for available cabs
within the customer’s area or in nearby areas. The
operator is informed that a cab is available and can
tell the customer that a cab is on its way. Mean-
while, the computer books the cab that has been
longest on the waiting list, and the order is then dis-
patched. On reaching the cab it is printed outon a
rtape.
pa\’la\lel'»en the customer has boarded the cab, the
driver uses his keyboard to enter the area code for
the customer’s destination. As the cab approaches
its destination, the driver indicates to the computer
that he will be available at the destination. The mo-
bile unit also registers from the meter if it is occu-
pied or not. When the computer calls up, the mobile
unit answers automatically with its status and area
code. This way the computer always knows which
cabs are availahle, and also where they are.
Pre-bookings are stored in the computer and are
retrieved automatically for processing on the time
requested.

TAXI STATIONS
TAXI|

ADVANCE
ORDERS ﬁ /"

“c:;"’" TELEPHONE
SERVICE POt

Systems with these facilities will be introduced in
the three major cities of Sweden in 1981.
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MOBILE EQUIPMENT

The mobile unit is shown below complete with radio
and printer. The radio and system unit are compact-
ly designed for simple installation in a joint cassette.

The cab's identity is determined by a code plug.
Service and maintenance is simplified since the
mobile unit can be replaced while maintaining the
original identity.

The mobile unit incorporates a microprocessor
which controls radio communications, printer and
driver interface.

The thermoprinter has practically no moving parts
which makes it ideal for automobile use.

IMPROVED DRIVER SECURITY
Communications between the operator and the cab
are in most cases fully automatic, but it is possible
at any time to open speech communications to and
from the cab. An emergency call from a cab will ~
reach an operator within 5 seconds.

CAPACITY _ :

The system's capacity is limited only by the number
of operatars and the number of available radio
channels. Each operator can handle three or more
customers per minute at peak hours.

VOEVO

Volvo Transportation Systems

S-405 08 Goteborg, Sweden
Telephone + 4631 - 59 00 00
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The radio capacity is approximately 300400
cabs per channel with 75% of the trips being hand-
led via the control centre. Each cab will be called up
approximately once every minute.

PLANNING :
Should the control centre not have an assignmen!
for a cab which becomes available, it is given
instead a recommendation of where to go on the
basis of predicted demand and the location of other
cabs. The system also offers the possibility of plan-
ning the number of cabs in operation and also the
staffing of the control centre.

SYSTEM BENEFITS
The most obvious benefits of the system are fewer
operators for a given capacity and more customers

- carried thanks to the efficiency of traffic control.

Additional benefits are better service to the public
and better working environment for the cab driver.
Volvo/SRA traffic control system is available in

different versions for both large and small taxi fleets.

SRA

SRA COMIMUNICATIONS AB

S-16300 Spanga, Sweden -
Telephone + 46 8-7521000
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A COMPUTER CONTROLLED DISPATCHING AND DATA COMMUNICATION SYSTEM

Q. Bilistrom

SRA COMMUNICATIONS AB
Stockholm, Sweden

Sunany

This paper covers an integrated-computer-controlled
booking and-dispatching system for mobile vehicles in
which the mobiles receive printed orders by means of
wobile radio data communication. The system Is being
developed for a department of the Stockhoim Public
Transport company, which provides a sort of taxi ser-
vice for handicapped people. The system will go into

.service in 1980.

INTROOUCT I ON

The interest for data communication In mobile, ra-
dio networks has increased remarkably over the last
years 1. One reason for this seems to be the develop=
ment of LSi-and microcomputer circuits, which have
made the application of modern coding theory = neces-*
sary to provide an error free data communication in a
mobile environment - a practical reality. Another rea-
son is the development of displays and printers suit-
able for installations as wobile terminais.

Digital data communication adds several advanuqeoeu
to a mobile radio system. It implies a much more ef=-
ficient use of the radio channels which e.g. provides -
a possibility to continuously transfer info

about T us and position of the mobiles, which
considere pure voice system.

Further, orders to the mf in the
cars, which, éxcept saving time on the channeis, can
save many errors due to mishearings etc. Data communi=-
cation must not however be considered as an end.in it~
self. The introduction of data communication affects
the over all system for order reception, order planning
and order dispatching. All these functions can now be

integrated in 2 computer controlled system, which bene-
flts the efficiency of the administrative routines, the
efficiency of the planning and the utilization of the
cars. Further, the working environment is improved as
well for the dispatchers as for the drivers.

In the following a computer controlled dispatching
system with these facilities will be described. The
system is being developed for a department of the
Stockholm Public Transport Company, which provides a
sort of taxi service for old and handicapped people.

The transport organization o/

The company utilizes about 200 vehicles (minibuses)
of different types for personal transports all over tne
county of Stockholm. Most of them are however within
the Stockholm city. Part of the transports, about 2003
per day are regular, e.g. of schoolchildren, part of
them, about 500-1000 per day, are irregular. These lat- '
ter are usually booked one or more days in advance but
also to some extent the same day. The regular transports
are coordinated for several people. For the irregular '
ones coordination is more an exception than a rule to-
day. A larger extent of coordination is however ccnsi-
dered possible with better planning as many transports
aree.g. to or fromcommon hospitals or other institutions.

THE SYSTEM CONFIGURATION

The system is made up of three basic parts, the cen-
tral equipment, the base station network and the mobile
equipment. The figure below shows a schematic diagram
of the system. :

ves et b
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The main part of the central equipement Is a computer
system with 128 K bytes random access memory, a redun-
dant 20 M bytes disk subsystem, a magnetic tape sub~-
system, a line printer and a number of tabular displays
with keyboards for operator communication. The opera-
tors also have access to the ordinary telephone exchan-
9¢ and to the radio base station network by a special
radio telephone exchange. The normal mode for communi~-
cation with the sobiles is however by data. The base
stations are therefore also ted to the puter
by data modems.

The base station network s made up of nine base sta-
tions in the 160 MHz band, connected to the control
room by land lines. The number of base stations Is de-
termined by the coverage requirements. Each base sta-
tion works on one two—way channel and totally five
channels are used for the system. This means that some

req ies are ly used by two base stations,
well enough geograhically separated. In the city area
three base stations are made to partially overlap and
to increase the traffic capacity.

The mobile equipment is made up of a transcelver with ~

logic control unit and control pancl and a separate
printing unit. On the control panel the driver can in-
put Information about his position and status on a
pushbutton set. A display shows the input to facilita=-
te a check before the data are transmitted.

System operation

The main object of the system is to assist the opera-
tors in receiving and planning of customers” orders and
to make an efficient dispatching of the orders to the
vehicles possible.

The operation of the system is different for regular
and irregular orders as regular orders are planned in
advance once and for all. The operation of irregular
orders will therefore be described first.

Incoming orders are normally dealt with by several
operators. A calling customer Is connected by the ex-
change to one of these operators. The operator inputs
the personal code of the customer on his display. The
computer looks in a file whether the customer is a re-
gistered legitimated one. If so, the personal data as
well as standard addresses to which the customer may
want a transportation are layed out on the display by
the computer. The operator completes the order with
actual pick-up time and address as well as destination
and also assigns area codes to these addresses. When
the order has been completed it is stored in a computer
flle. If the customer is not already legitimated the
operator has to input all the customer”s data.

Received orders are sorted by the computer with re-
g9ard to pick-up time, pick-up and destination ares co-
des and any special requirements on the vehicle for the
transportation. The order file, thus sorted, Is dealt
with by one or wore order planners. These try to coor-
dinate different orders with similar pick-up times and
routes. For the planning the operator can work from the
sorted order list presented to him either on a display
or on a line printer. After this planning stage coordi-
nated orders now make up vehicle orders.

When a vehicle is free, the driver inputs his free
status and his area code on the control panel. These
are transmitted to the computer as the vehicle is pol-
led periodically (see below under data transmission].
The computer is thus updated about the positions of the
free vehicles.

252

Well in time before an order is due for pickup, the
computer assigns a corplete vehicle order to a free ve-
hicle in an adjacent sres and sends this as a telegram
to the vehicle, where it is printed on the printer. The
driver has to accept the order in a given time. If he

‘does not accept the order it will be given to another

car.

The planning stage Is necessary only to coordinate
different orders. If for some reason -an order is not
planned, e.g. If It is a last minute order or if it has
been neglected by the planner, the computer will send
it out as single order when it is due in time. If the
computer does not find a vehicle in an adjacent area,
the operator can assign a vehicle manually. All data
about a completed transportation iz stored on magnetic
tape where they serve as record for e.g. debiting the
customers.

in the described system, the comunication with the
vehicles is all by data. Voice is however also possible
In special situations. A vehicle is then called selec~
tively. A call request from a vehicle is sent as a da-
ta message to the computer which presents the number of
the calling vehicle on the operators” displays. When
free, an operator calls back to the vehicle. Two dif-
ferent types of calls from the vehicle can be made,
normal and emergency. For voice, the same channels are
used as for data. Data communication is interrupted
during voice.

In his work at the terminals an operator is guided by
a8 number of plctures on the displays, one picture for
each function be performs. Typical functions that he
may use is e.g. for order reception, order coordina-
tion, searching In the order file, changing of existing
order etc. Further, special alarms are given e.g. when
an order has not been assigned to a car in due time, at
an emergency call from a vehicle etc. A special picture
can be used to give an overview of the system. This
picture shows the general booking situation, the number
of free and busy vehicles and the areas where the free
vehicles are located.

So far the system operation for Irregular orders has
been described. Regular orders are planned once in the
beginning of the season. As a result of this planning
vehicle order lists are printed in advance and used by
the drivers for their daily routes. Regular orders are
thus mainly handled outside the system. This is however
used to transmit daily changes of orders, due to e.g.
that some customers do not need transportation on a
particular day, to the vehicles.

Data transmission
——pgOR

Data transmission is made at 1200 b/s. Modulation is
fast frequency shift (FFSK) with the shift frequencies
1200 and 1800 Hz. Transmission is synchronous. As a
protection against errors the messages are coded for
error correcting as well as error detection.

The error correction is made by a convolutional
Hagelbarger code with capability to correct error
bursts up to 6 bits.

For error detection parity bits are added to the in-
formation characters and a LRC check character to each
block before the convolutional coding as an inner coce.
This gives a very secure system with regard to the pro-
bability to accept an erroneous message.



All data communication Is controlled by the computer,
which polls the vehicles sequentially.

The communication routines use in principle positive
acknowledgement as a check that a message has been pro-
perly received. If no acknowledgement is received, the
message will be repeated. This results in a high pro-
bability of successful communication.

The wobile coulpnen{

The wobile equipment is made up of two parts, the
transceiver with logic control unit and a printer.

The transceiver with the logic unit and control panel
is built in one compact package, which can easily be
cassette-mounted in the car. The -ldentity of the unit
Is determined by a code-plug. This facllitates service,
as the faulty unit can be replaced by another one with
the identity still maintained.

The logic control unit Is built-around a microcompu=
ter, which is responsible for data communication,
control of the printer as-well-as the communication
with the driver.

The printer is 2 thermoprinter, -which sakes it suit-
able for a mobile installation as it has hardly no
moving parts.

REFERENCES

(1) 1EEE Transactions on Vehicular Technology. August
1978. Vol. VT=2] Kumber 3
Special issue on data communications in a wobile
environment.
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() APPLICATIONS NOTE

Mobile Communications
for the Taxi Industry

Early in 1976, Gandalf Data
Communications Lid. embarked
on a program to develop a mobile
data terminal for the taxi indus-
try. The development was under-
taken in partnership with Digital
Methods Ltd. (DML) of Ottawa,
which developed the contro! soft-
ware to provide automated dis-
patching. The objective was to
develop a fully automated dis-
patching system based on digital
technology. As a manufacturer of
data communications technology,
Gandalf undertook to develop
the terminal components and the

; transmission technigues to be
used over the radio channel.

The basic design criteria for
the mobile terminal were as
follows:
® Since the initial client provid-

- ed dispatching services to an
owner-operated fleet of taxis, lit-
tle control could be exercised

. over radio equipment. Conse- =

' quently, the terminal had to

work with a wide variety of exist-
ing radio equipment of various
vintages and states of repair. Ease
of interface was vital to ensure
universal operation.

e Environmental constraints
would be severe. The unit would
have to operate over a wide range
of temperatures and frequently

JUDITH SCOTT

Gandalf Data Communications Ltd.

Otiawa, Cnt., Canada

in conditions of high relative
humidity. Vibration and electri-
cal noise common to standard

vehicles had to be accommodated.

e Since the units would be lo-
cated in an environment where
the operators would have little,
if any, systems experience, reli-
ability and self-test features
would be important.

* Cost was important. The per-
car cost had to be small to ensure
economic viability.

¢ The density of traffic on dis-
patching channels using digital
techniques should permit a large
fleet to be supported on a single
channel. In areas of high spec-
trum usage, efficient use of allo-
cated radio space is essential.

e Driver input had to be simple.
Taxis frequently cruise while
waiting for a fare to be dis-
patched, and complex keyed op-
erations would be dangerous.

e Information transmitted from
the dispatch system had to be
visible at a glance, under 2ll am-
bient light conditions. Packaging
and installation of display equip-
ment was important to operator
acceptance.

e The range of cars operated as
taxis had to be accommodated;
packaging and installation would

f DEPENDING UPON DISTANCE 1 l

MODEN. |80 | Base | 3600 | pase

BPS | umnIT BPS | RADIO

MAY NOT BE REOUIRED
DISPATCH | 4800 TELEPHONE
compuTER [ BPs | MOPEM CIACUIT
|
DATA ENTRY
MOBILE
AND CONTROL e

uNIT

CONTROL

MOBILE TERMINAL

Fig. 1 System block diagram.

February — 1981

require careful attention to de-
tail, and installation should be
achieved without modification to
the vehicle. In addition, neces-
sary maintenance should be ac-
complished without undue com-
plications.

The mobile terminal which
evolved consists of three com-
ponents: a microprocessor-based
control unit; a 40-character dis-
play; and a 16-key keypad. The
entire system is illustrated in Fig-
ure 1 and“the elements of the ter-
minal are illustrated in the photo-
graph in Figure 2. : i

The first units have been in
use almost two years with a fleet
size of over 300 installed termi-
nals. Some initial driver reluc- _
tance to the system was exper-
ienced, but no more than would
be expected with any significant
change in work procedures. For
the most part, the dispatching
operator and the taxi drivers are i
well satisfied with the system and ;
the terminal. ; :
INSTALLATION

Installation was a concern. The
three-component package has
greatly facilitated this. Displays H
are normally located on the dash, i
attached with Velcro® or double- [
sided tape. While control units :
could be mounted out of the way i
under the dash, most are located )
on top of the radio over the |
transmission hump. The keypad
is often placed on top of the con-
trol unit, but may be placed on
the seat beside the driver or
mounted on the dashboard. All
the terminals are uniquely. identi-
fied; however, the identification
is carried in the cabling for the
car and remains with the vehicle
at all times. Should a control unit
require maintenance, it is readily
replaced without need to reset
identification parameters.
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DRIVER OPERATION

The terminal is equipped with
an audible alarm and local termi-
nal functions to enable the driver
to adjust conditions on his termi-
nal. Messages sent te a vehicle
generally sound the alarm to at-

* tract the driver’s attention. The _

driver is able to silence the alarm,
adjust the brightness of his dis-
play, and contrel the portion of

_ the message being displayed. In

addition, he has limited data-en-
try capability, enabling him to
notify the dispatching office of
the area of the city in which he

is located for work (in taxi par- .
lance, the “stand” from which he
is operating).

In addition to receiving infor-
mation, the driver inputs to the
system using the keypad. Indivi-
dual key functions are clearly in-
dicated on the keys and are also
reflected in the status portion of
the display when depressed.
These keys allow the driver to
notify the dispatcher that he is
available for work, to accept dis-
patched fares, and to indicate no
fare at a locaticn.

DIGITAL MESSAGE SYSTEM

In a large taxi operation, while
.thousands of multiline dispatch
messages are distributed to the
fleet, only a few are destined for
an individual vehicle. Transmis-
sion from car to computer con-
sists primarily of short status or
acknowledgement messages. To
meet these traffic characteristics,
a synchronous protocol was cho-
sen, together with full-duplex
operation by the base station but
half-duplex operation by the mo-
biles. To provide the large num-
ber of individual units with rea-
sonable response times, a conten-
tion polling scheme was selected.
Contention conflicts are resolved

by making the re-attermapt time a

function of the vehicle identifi-
cation number.

The data structure chosen is

based on a short packet structure.

Each packet is encoded with er-
ror detection and correction
codes which are checked at the
receiving end. All correctly re-
ceived data are acknowledged,
except for broadcast messages
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from the computer. Incorrectly
received data are discarded. Fail-
ure to receive-an acknowledge-
ment results in automatic re-
transmission, a scheme which ac-
commodates one of the major
operational problems of radio-
fade spots. The most common
cause of retransmission is a vehi-
cle located in an area of very
poor signal strength where, typi-
cally, the transmission is com-
pletely unsuccessful.
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.+ Fig. 2 Gandalf's mobile data terminal.

The encoding of short packets,
while increasing redundancy in
the data, decreases the quantity
of data to be retransmitted. On
balance, the scheme has been
found quite satisfactory in its
implementation and has provided
error-free transmission without
undue waste of channel time.

The most significant portion
of the channel time is associated
with keying the transmitter on

the mobile radios. The carrier at-

tack time for some of the older
radios is very long, and since the
system was required to accom-
modate a variety of radios, a long
period was allowed for. A typical
message inbound (from a mobile
unit to the base) requires 100 ms,
which is broken down as follows:

& 100 ms B

I Keying and Carrier Set-up ]Svnc & Dn:l

—0m——p 4-FOmp

This 100 ms time interval per-
mits 10 messages per second to
be sent from the fleet to the base.
For hours of peak activity in a
large fleet this can become a crit-
ical factor. Clearly, in a fleet with
tightly controlled radio equip-
ment, these characteristics can be
improved.

RADIO MODEM

The end-to-end characteristics
of a radio channel are similar to
those of telephone lines. Proper-
ties such as bandwidth, amplitude
response, group delay distortion,
and noise level must be consid-
ered during the design, just as
they are for wire systems.

The choice of data transmis-
sion speed was a balance between
the desire to make efficient use
of the channel and the wish to
minimize retransmission. Initially,
consideration was given to use a
fast frequency modulation tech-
nique, pioneered by Gandalf, at
4800 bps. However, a similar
scheme, operating in the fre-
quency range of 900 - 1800 Hz
at 3600 bps, was adopted be- -
cause it promised much better
performance characteristics. It
exhibits good immunity to
changing audio levels and uses a

- phase lock loop system to recov-
- er stable data and clock signals,

despite severe signal timing -
errors. §

The radio modem is packaged
in the control unit together with
the microprocessor control nec-
essary to manage all the local ter-
minal functions.

OPERATING EXPERIENCE

The owner-operator taxi fleet .
probably presented the most dif-
ficult environment for a mobile
terminal. The variety of radios
and cars has presented a number
of operational problems.

The multi-radio environment
forces a compromise in signal to
fit all radio types. It also imposes
greater attention to equalization
of the modems at the time of in-
stallation, since the radios them-
selves affect the signal. Without
significantly increasing the cost
of the terminal it is difficult to
improve this, but the **compro-
mise” equalization has not signi-
ficantly affected the operation.

The three-component package
has proved very satisfactory. The
fluorescent display has worked
well and the control unit has
been quite satisfactory. The only
area of concern has been the key-
pad, which has been subjected to
more stress than anticipated.
While occasional coffee spills had
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COMMUNICATIONS PROCESSOR
Cole Electronics Lid.

105/107 Lansdowne Rd.

Croydon CRO 2BN, UK

The Codex 6050 Distributed Commu-
nications Processor (DCP) is a power-
ful statistical multiplexer/communica-
tions processor which will support up
to 250 terminals per node. In a distri-
buted network environment, with
multiple hosts, the 6050, will route
communications transparently. Desti-
nation routing is user-selectable. The
processor employs an end-to-end ARQ
system for complete error protection.
The system supports both data and
digitized voice in a single network and
supports a mixture of asynchronous,
binary svnchronous, and HDLC proto-
cols. It is modular in design and can
be upgraded as networking require-
ments change. '

Contact: Telex 99252 or Circle 126.

TUNABLE BANDPASS FILTERS
March Microwave Ltd. E

112 South St

Braintree, Essex, UK

This series of filters features octave
tuning ranges with direct frequency
readout accurate to * 0.5%. There are
14 standard models providing a total
frequancy coverage from 30 to 3000
MHz and offering a choice of either
2% or 5% relative bandwidth between
the 3 dB points. Insertion loss at any
tuned centre frequency is 2.5 dB max-
imum for a 2% unit at 30 MHz and
1.0 dB maximum for a 5% unit at

. 3000 MHz. Attenuation is 45 dB mini-

mum at two bandwidths away from
the centre and the power handling
capability ranges from 35 to 60 watts.
Tuning is by means of a2 knob geared
to the main shaft but the frequency
readout dial is mounted directly, thus
avoiding backlash. All the filters have a
robust aluminium housing with a wide
choice of coaxial connectors and op-
tional rubber feet for laboratory use.
In addition to the standard models it
is possible to construct special units
according Lo customer’s specific
requirements.

Contact: Telex 987928 or Circle 130.
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VIDEO TERMINALS
Voxson SpA/ Professional
Products Dept.

Via Nomentana, 299 - 00162
Roma - Italy

The VOXSON D 6000 telex video ter-

‘minals family provides conversion of

telex signals to video signals and mem-
orization of messages from one full
monitor page up to 32 pages. The

D 6001 drives up to 27 display moni-
tors. The D 6002 permits entry and
conversion of two different telex lines.
The D 6003 drives up to 9 monitors
and is specially dedicated to public
presentation in real time of telex data.
The D 6004 is dedicated to desk ap-
plications driving up to two monitors.
All terminals except the D 6003 have
a remote control unit for memory re-
call. All the products can store or rea
.data from a tape cassette recorder
when full data memorization is
required.

Contact: Telex 680288 or Circle 129.

DATA LINK KIT
Celdis L1d.

37 Loverock Rd.
Reading, Berkshire
RG3 IED, UK

[ L LS
i i by R
u_)ﬁ !

The HFBR-0500 is a fibre optic data
link kit developed by Hewlett Packard
available from Celdis. The kit com-
prises a transmitter, receiver, 5 metres
of fibre optic cable with connectors,
attached, additional connectors, and a
fibre polishing kit. The system will
operate at data transmission speeds of
up to 10 M baud with a cable length of
5 metres. For transmission over short-
er distances the cable is cut to required
length, the cable jacket is stripped
back and the new connector crimped
over the fibre end. Coupling can be
done in the field within three minutes.
Contact: Telex 848370 or Circle 127.

<454 TAXI
been foreseen, the use of corro-
sive cleaning agents by house-
proud drivers was not. Applied
from aerosol cans under pressure,
these agents have caused an un-
acceptably high failure rate, and
resulted in a redesign of the
keypad.

The fleet now stands at over
300 using a single radio channel,
and additional vehicles could be
accommodated on the same chan-
nel. The practical limit for an all-
voice system is about 150 vehi-
cles. Drivers have access to a sec-
ond channel for occasions requir-
ing a full voice conversation. In
addition, any failure in the digi-
tal subsystem will cause all termi-
nal units to revert to voice auto-
matically.

The terminal notifies the driv-
er if eight successive transmis-
sions of the same data fail. Driv-
ers have been quick to realize
they are probably in a poor signal
area when this happens and
1move. A signal quality indicator
on this display unit aids the driver
in selecting a suitable vehicle pos-
ition for good reception. Correct
digital transmission has further
improved the use of the dispatch-
ing channel.

The terminal has been success-
fully interfaced with approxi-
mately eight different mobile
radios, and while the first instal-
Jation is in the VHF position of
the spectrum, successful testing
has also been done in the UHF
spectrum. .

CONCLUSION

This relatively Jow-cost mobile
data terminal offers the taxi in-
dustry an economically viable
solution to automated dispatch-
ing using a digital channel. It has
improved the fleet size accom-
modated on a single channel us-
ing a fully automated synchro-
nous protocol to ensure correct
data transmission. The attention
paid to ease of installation and
driver use has resulted in a termi-
nal which has obtained good user
acceptance. Its implementation

lends itself to ready adaptation

to other industry segments, and !
current developments include en- i
hanced data entry capability for 1
numeric data. @
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