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(57) Abstract

Signal reception and transmission system for telecommunication network, comprising a receiver/transmitter mobile terminal couplcd
to a receiver/transmitter pick up element, said pick up element being coupled to a communication network. Said mobile terminal comprises
a processor, transmitting means and receiving means, said transmitting means being controlled by said processor to send out the signal
on a | to 4 kHz amplitude channel on a 1-4 MHz band, between 400 and 420 MHz, said channel being selected in a random way; said
pick up compnses a processor, reception means and transmitting means, said receiving means being controlled by the processor to effect:
continuous scanning of 1-4 MHz range wherein said terminal transmits on 25-100 kHz channels; channel selection wherein a transmission
is provided with recognition codes, channel lock-in and band restriction.
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TITLE OF THE INVENTION

Signal reception and transmission system

BACKGROUND OF THE INVENTION

The present invention relates to signal reception and
transmission systems; it relates in particular to a signal
receiving and transmitting system for a telecommunication
network.

There has been for quite a time established the need to
improve systems which may assure to citizens a timely
intervention in answer to the most common emergency
necessities, that is medical necessities, public order
necessities or necessities connected to accidental events
such as fires or floodings. Furthermore the request for a
more efficient management of the public transportation, of
the private traffic, and generally for a better accessibilty
to the basic services from both citizens and visitors of our
towns, is more and more pressing.

It is therefore important to realize an integrated and
flexible system which may allow, by means of a common
support structure, to furnish amply and qualitatively
diversified performances, and thus to be able to satisfy
request which are of kinds also apparently very different
from one another.

In the italian patent application No. T096A000183 a
signaling system is described, which uses the town lighting
pre-existent network and the relating electric lines to
Create a communication network. There is provided for the
use of a transmitter sending the intervention requests to a

receiver/conveyer connected to the network, but the
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communication is practically unidirectional, if it 1is
excepted the possibility of a consent signal from the
receiver/conveyer which can be received by the transmitter.
Furthermore the signal transmitted by the portable
transmitter can be easily disturbed, considering that it
makes use of an accessible radio channel, and therefore an
extraneous person can get into the network with false
intervention requests. Finally there is not provided for the
availability of the use of the network for performing
diversified serxrvices.
SUMMARY OF THE INVENTION

Scope of the present invention is to provide a signal
receiving and trasmitting system for telecommunication
networks which may allow an effective data flow
bidirectionality, avoiding, at the same time a transmission
easily subject to 1interferences and intrusions by
unauthorized persons. Moreover, said system must be able,
through low entity modifications, to be adapted to
utilization situations also very diversified from one
another.

Object of the present invention is therefore a signal
receiving and transmitting system for telecommunication
networks, comprising a receiver/transmitter mobile terminal
coupled to a receiver and transmitter pick up element, said
pick up element being coupled to a telecommunication
network, characterised by the fact:

said mobile terminal comprises a processor,
transmitting means and receiving means said transmitting
means being controlled by said processor in order to send
out the signal on a channel of amplitude 1 to 4Khz, in a 1-

4Mhz band, said channel being selected in a random way; and
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said pick up comprising a processor, receiving means
and transmitting means, said receiving means Dbeing
controlled by the processor to effect: a continuous scanning
of the 1-4Mhz range wherein said terminal transmitts on 25-
100Khz channels; a channel selection in which there is a
transmission having the requested features and channel
locking-in.

According to one embodiment said mobile terminal is at
least provided with three keys for sending signals processed
by, or stored in, the processor to the network, a display
element, such as an alphanumeric display, and an acoustic
emitter.

According to a further embodiment said mobile terminal
is placed on a motor vehicle provided with a collision
sensor and with e.g. an infra-red sensor, for communication
with a remote control provided with a display and a
keyboard, also said remote control being a mobil terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages and features will be evident from
the following description of some embodiments of the
receiving and trasmitting system according to the invention
made, by way of non limiting example, with reference to the
accompanying drawings, in which:

In Figure 1 the signal reception and transmission
system according to the present invention is schematically
shown;

In Figure 2 the mobile terminal of figurel is shown, in
side elevation view.

In Figure 3 a second embodiment of this invention is
shown;

In Figure 4 a further modification of the embodiment
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shown in figure 3 is shown.

In Figure 5 still a further modification of the
embodiment of Figure 3 is shown;

In Figure 6 a further embodiment of this invention is
shown; and

In Figure 7 another embodiment of the present invention
is shown.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In Figure 1 the signal reception and trasmission system
according to the present invention is schematically shown;
with numeral 1 the mobile terminal of the system is
indicated, and with numeral 2 the pick up is shown connected
to the line 10 of the telecommunication network, for istance
the supply line of the town lighting network. The terminal
1 comprises a processor 101 provided with a power supply 111
and connected to four keys 121 and to a display 401. Said
processor 101 controls a transmitter 201 provided with an
antenna 211 and a receiver 301 also provided with an antenna
311. An acoustic emitter 501 is further connected to the
processor 101. The pick up 2 1is also provided with a
processor, which controls the transmitter 202 provided with
an antenna 212, and the receiver 302 provided with an
antenna 312; said processor 102 obviously supervises the
communication with the network by means of the line 10 to
the pick up 2, in a way and by means which are beyond the
scope of the present invention and which will not be further
described.

In Figure 2 the terminal 1 is shown in a side elevation
view; in said Figure it can be noted that the keys 121,
which are arranged on one side of the terminal 1, have

corresponding co-axial keys 121’ on the opposite side, the
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scope of which will be described later on.

In Figure 3 a second embodiment of the invention 1is
shown. In this case the mobile terminal 3 is carried by a
motor vehicle, the car 20 in this case, and it is fed by the
same car battery 21. Also this terminal 3 is provided with
a processor 103, which controls a transmitter 203 provided
with an antenna 213 and a receiver 303 provided with an
antenna 313. Besides, to the processor 103 a collision
sensor 403 is connected as well as an IR sensor 503 which
may allow the communication to a remote control 4.

According to the executive mofication shown in Figure
4, the mobile terminal 3, similar to that shown in the
figure described before, is additionaly provided with an
interface 603 for a card 5 of magnetic or logic-magnetic
type. Furthermore, a receiver 6 equipped with a processor
106 supplied by the power supply 116, a receiving group 206
equipped with an antenna 216, and a display 306, is
provided.

In figure 5 a further executive modification of the
transmitter-receiver system of Figure 3 1is shown in a
schematic top plan view; the terminal 3, which has a similar
configuration to that shown in figure 4, 1s placed in this
case on a public transport vehicle, such as a bus 30. Such
terminal 3 is further provided with a sensor 703 which is
coupled to the doors 31 of the public transport vehicle 30,
the scope of which will be described later on. On the
sidewalk 40, along the street passed through by the vehicle
30, a series of street-lamps 12 connected to the line 10
carry the pick up 2 communicating to the mobile terminal 3
of the vehicle 30. Moreover, the public terminal 7 is

provided in the cage 41 placed near a stop 30 of the public
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transport vehicle, the scope of which will be described
later on.

Another embodiment of the present invention is shown in
figure 6. The terminal 8 is provided, such as in the cases
described before, with a processor 108 provided with a power
supply 118, a display 408, an acoustic emitter 608, a
transmitter 208 provided with an antenna 218 and a receiver
308 provided with an antenna 318. Furthermore, the
alphanumeric keyboard 138, the backing storage unit 128, and
the electronic compass 508 are connected to the processor
108.

Finally, a further embodiment of the invention is shown
in figure 7. The terminal 9 comprises a processor 109
provided with a power supply 119, a transmitter 209 provided
with an antenna 219, and a receiver 309 provided with an
antenna 319, as well as an acoustic emitter 509 and a
display 409. The terminal 9 comprises also a connection
interface to the reader 609 of CD-ROM 619.

The operation of the system according to the present
invention will be evident from the following description.
The mobile terminal 1 shown in figure 1 contains in the
memory of 1its processor 101 a data series relating to
standard messages to be sent to the network by means of the
pick up 2. Said data are sent in the form of radio signals,
in a 1-4 Mhz band, preferably of 2 Mhz, within 400-420 Mhz,
and preferably between 417 and 419 Mhz, on a 1-4 Khz
channel, and preferably of 2 Khz. The channel is assigned to
the transmitter 301 in an absolutely random manner, thus
avoiding that disturbs or interferences may occur either
between two terminals which belong to different users, or

due to intervention of extraneous third parties who would
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prevent communications. The terminal 1 is provided with four
keys which identify four different messages that can be sent
to network. The keys are all coupled to the same number of
keys on the opposite side of terminal, so that only by the
simultaneous pressure of each opposite pair of keys the
emission of the signal be generated. The transmission
technique of the signal can be the PMW technology (Pulse
Width Modulation), but other similar techniques can be
provided.

The pick up 2 has the receiving unit 302 totally
interlocked to the processor 102. Said receiving unit
effects a continuous scanning of 1-4 Mhz frequency range,
within which the terminal 1 transmitts, which is divided
into channels each from 25 to 100 khz. When the transmission
relating to the features stored in the processor 102 is met,
the channel in question is locked-in and the transmission
band 1is therefore selected and restricted. In order to
facilitate the said identification operation, the mobile
teminal 1 transmits its code for a period of time at least
a three times greater than one scanning cycle of the
receiver of the pick up element. At this point, a note is
directed to the terminal 1 through the transmitter, in order
to signal that its message has been received. A second note
will be directed as soon as the pick up will start to send
the message to network, in a manner not better described
here. Finally a third note will be directed, when the pick
up will have received the confirmation from network of the
effective reception and of the resulting reaction from
operative power-station which leads to the network. Said
reaction may consist in sending of medical, civil defence or

public order transport means, depending on the kind of
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request from the user, but it can also consist in the answer
to a call of a public car, in which case the consent message
will also contain the data of the car and its estimated
coming time. For this purpose the mobile terminal 1 is
advantageously supplied with a display, which may allow to
show messages data of the type described above.

The mobile terminal power supply 111 can consist in
standby batteries which are supplied by solar celles;
standby charge adjustment 1is obtained by using a LED
connected in series in the connection between cells and
batteries. The scope of the LED is to adjust as well as to
stop the flow of the current to the cells, when these are
not lighted.

The embodiment of Figure 3 and 1its executive
modifications in figures 4 and 5, are provided wih a mobile
terminal 3 disposed into a motor vehicle, or a car 20 in
figures 3 and 4, and a bus 30 in figure 5. This kind of
terminal has the same operation than terminal 1 previously
described; however, all the terminal communication part,
that is the signal sending keys, the acoustic emitter and
the display, are placed on a remote control, connected
through the communication sensor 503, for example a IR
sensor. Furthermore, the terminal 3 1is connected to a
collision sensor 403, of a type similar to that provided for
airbags, which may allow, in a case of accident, the
automatic sending of a message to the communication network.
The power to the terminal 3 will be in this case supplied by
the car battery 21. Advantageously, the remote control 4 can
also consist in a terminal of type shown in Figures 1 and 2,
which is able, by suitable means, to communicate with

terminal 3 which is fitted on the car 20.
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In Figure 4 is shown an executive modification of a
particular application of terminal 3. Said terminal results
in this case further provided with an interface 603 for a
card 5 of magnetic or so-called “intelligent” type, namely
provided with a microchip able to perform determinate
functions. If car 20 is in a transit or parking toll area,
the user can make the payment through the card 5. The
transmitter 303 of terminal 3 will send a “payment made”
message to the network. Said message can also to be received
by a receiver given as equipment to responsible staff for
supervision of the said area. This type of control is also
applicable on limited traffic areas, and in the opposite
point of view it can also inform the user if variations are
occured about the location of said areas.

The executive modification of Figure 5 provides for the
use, on a bus 30, of a terminal 3 of type shown in figure 4,
that is also provided with the interface 603 to the card 5.
Furthermore, the terminal 3 is connected to a sensor 703
coupled to the bus doors 30. The sensor 703, whenever the
doors open, that is at any stop requested by users of the
vehicle, sends a signal to the processor of the terminal 3,
which in turn transmitts the data relating to the bus to the
communication network, or to the nearest pick up 2. The pick
up will send the position of the bus to network and the
network will be therefore able, by means of the public
terminals 7 placed in the cages 41 on the sidewalk 40, to
furnish the data relating to coming buses and estimated
times thereof. Such data, will be of course also available
for the terminals of type in figure 1, active in that area,
and which may request said information. The card 5 will be

in this case the timetable card of the bus driver, who will
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therefore give an exact report of his service to the
transport company.

The terminal 8 shown in figure 6, consists of a real
telematic navigation system. In fact in the backing storage
128 in the terminal 8, the data relating to street-guide of
the town in which the user 1s, are contained ordered on a
database that is questioned by the processor 108 according
to the movements which the same user wants to effect. The
electronic compass 504 supplies to the processor in a real
time a location datum check obtained by network
communication. Furthermore, the alfanumeric keyboard 138
allows a large range of questions available to user.

Finally, the mobile terminal 9 shown in figure 6 may
allow to approach to such historic-touristic informations
about the zone that it is crossing. In fact, the processor
109 signals its location to network, and receives a signal
therefrom which may allow the research, on a reader 609 of
CD-ROM 619, for a digitized text piece relating to that
particular zone of transit. Listening of the text is
effected by means of the acoustic emitter 509, which in this
case will consist in real loudspeaker. The text alternately
can be read in the display 409.

The signal reception and trasmission system thus
conceived, may allow a very elevated operation security and
discretion within an also very large communication and/or
signalling network on one hand, and has a large range of
possibilities of application possibility to many sectors on
the other hand, thanks to a very flexible and suitable

structure of its components.

-10~
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CLAIMS

1. Signal reception and transmission system for
telecommunication network, comprising a receiver/transmitter
mobile terminal (1; 3; 8 ;9) coupled to a
receiver/transmitter pick up element (2), said pick up
element being coupled to a communication network,
characterized by the fact that:

said mobile terminal (1; 3; 8; 9) comprises a processor
(101; 103; 108; 109), transmitting means (201; 203; 208;
209) and receiving means (201; 203; 208; 209), said
transmitting means (201; 203; 208; 209) being controlled by
said processor (101; 103; 108; 109) to send out the signal
on a 1 to 4 Khz amplitude channel on a 1-4 Mhz band, between
400 and 420 Mhz, said channel being selected in a random
way; and

said pick up (2) comprises a processor (102), reception
means (302) and transmitting means (202), said receiving
means (302) being controlled by the processor (102) to
effect: continuous scanning of 1-4 Mhz range wherein said
terminal (1; 3; 8; 9) transmits on 25-100 khz channels;
selection of the channel in which a transmission is being
made provided with recognition codes, channel lock-in and
band restriction.
2. System according to claim 1, characterized by the fact
that said signal sent out by the mobile terminal (1; 3; 8;
9) is provided with a mobile terminal (1; 3; 8; 9)
recognition code, which is repeated several times for a time
three times greater time than the scanning time of the
receiver (302) of the pick up element (2).
3. System according to claim 1 or 2, characterized by the

fact that said mobil terminal (1) is provided with at least

-11-
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one key (121) for sending data processed or stored in the
processor (101), in the form of radio signals, and an
acoustic emitter (501).

4. System according to claim 2 or 3, characterized by
the fact that said pick up (2) sends to said terminal (1; 3;
8; 9) a first signal in the form of tone éent out by the
acoustic emitter of said terminal, on signal reception; a
further tone is transmitted and sent out by the pick up (2),
on transmission on network; and finally a third tone is
transmitted and sent out just as the confirmation from
network of occurred reception of message.
5. System according tc any of the preceding claims,
characterized by the fact that said mobile terminal (1; 8;
9) comprises an alphanumeric display screen (401; 408; 409),
e.g. liquid crystals, for receiving messages sent by the
pick up (2).
6. System according to any of the preceding claims, 1in
which the power supply (111; 118; 119) of said mobile
terminal (1; 8; 9) comprises at least a standby battery, at
least a solar cell and a LED connected in series to the
connection between standby battery and said solar cell.
7. System according to any of the preceding claims 2 to 6,
characterized by the fact that said terminal (1) comprises
at least two keys (121, 121') for sending any message
processed or stored in the processor (101), said keys (121,
121') being co-axial and placed on the mobile terminal (1)
opposite sides, simultaneous pressure of both the keys
(121, 121') allowing signal sending.
8. System according to claim 1 or 2, characterized by the
fact that said mobil terminal (3) is placed on a motor

vehicle (20; 30), and that it comprises a collision sensor

-12-
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(403) and a communication sensor (403), preferably an IR
sensor, with a remote control (4), provided with sending
keys, acoustic emitter and possible display.

9. System according to claim 8, characterized by the fact
that said remote control (4) is in turn a mobile terminal
not depending on mobile terminal (3) placed into the motor
vehicle (20; 30), and alternatively able to communicate to
network or said terminal.

10. System according to claim 8 or claim 9, in which said
mobile terminal (3) is further provided with an interface
(603) for cards (5) of magnetic type or so-called
“intelligent” type.

11. System according to claim 10, in which said mobile
terminal (3) is placed on a public transport means (30),
said terminal further comprising a sensor (703) coupled to
the doors opening device (31) of the public transport means
(30) .

12. System according to claim 6, characterized by that said
mobile terminal (8) comprises a backing storage unit (128),
an alphanumeric keyboard (138) and an electronic compass
(508) .

13. System according to claim 6, characterized by that said
mobile terminal (8) comprises a connection interface to a
CD-ROM reader (609).

14. System according to any of the preceding claims 1 to
13, in which the transmitting band of the mobile terminal
(1; 3; 8; 9) is preferably 2 Mhz, between 417 and 419 Mhz.
15. System according to claim 14, in which the transmitting

channel band of the mobile terminal (1; 3; 8; 9) is 2 Khz.
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16. System according to claim 15, in which the receiver

(302) of said pick up (2) effects a scanning over 40

channels of 50 Khz.

-14-
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