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& (57) Abstract: A method of controlling a plurality of irrigation networks, each including one or more water irrigation devices,
u by a plurality of irrigation network operators in accordance with irrigation programs individual to each network, is provided. The
method includes the steps of equipping each water irrigation device with an individually-identifiable electrically-controlled valve,

and with a wireless receiver for controlling its respective valve;

allocating a web site in the Internet communication system for

~~ use by the operators to enter their respective irrigation programs, each program specifying "open" and "close" commands, the time
each command is to be executed, and the identity of the water irrigation device of a network to receive the command; providing a
regional control station having a wireless transmitter communicating with the wireless receivers of all the water irrigation devices;
and controlling the regional control station transmitter to transmit the "open” and "close” commands at the proper times, and encoded
with the identity of the water irrigation device to receive the command, according to the respective program entered in the Internet

web site.
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IRRIGATION METHOD AND SYSTEM

FIELD AND BACKGROUND OF THE INVENTION

The present invention relates to a method and system for irrigating
plants and particularly for controlling irrigating networks each including one or
more water irrigating devices.

Many irrigation control systems have been developed and are in use,
both manual control systems and automatic control systems. Manual control
systems include valves which are manually controlled so as to supply the
irrigating water to the water irrigation devices as and where desired; whereas
automatic control systems generally include a computer which is programmed
according to a desired irrigation schedule, and which controls the water
irrigation devices by electrical signals transmitted to such devices. The water
irrigation devices include control valves, generally solenoid-actuated valves,
which are actuated in accordance with the respective command signals. The
automatic control systems may be wired systems in which the commands are
transmitted via wires to the respective water irrigation devices, or wireless
systems, in which the commands are transmitted in a wireless manner, e.g.,
via RF, to the water irrigation devices.

The automatic control systems now in use generally include a
dedicated computer for each network of water irrigation devices to be
controlled. The irrigation program may vary from day-to-day, week-to-week or
month-to-month, with respect to the irrigation periods, the intervals between

irrigation periods, and the times of the day in which the irrigation is to be
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effected. The use of a separate dedicated computer for each irrigation
network is costly. The Programming of each such computer may be very
inconvenient, particularly if the computer is located remotely from the
operator. Moreover, if it becomes necessary or desirable to make a change in
the irrigation program because of special circumstances (e.g., temperature or
humidity conditions, plant stress, etc.), making such changes generally
requires the user to access the computer, which is not always convenient

particularly if the computer is located at a distance from the operator.
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OBJECT AND BRIEF SUMMARY OF THE INVENTION

An object of the present invention is to provide a method and system
for irrigation having advantages in one or more of the above respects.

According to one aspect of the present invention, there is provided a
method of controlling a plurality of irrigation networks, each including one or
more water irrigation devices, by a plurality of irrigation network operators in
accordance with irrigation programs individual to each network, comprising:
equipping each water irrigation device with an individually-identifiable
electrically-controlled valve, and with a wireless receiver for controlling its
respective valve; allocating a web site in the Internet communication system
for use by the operators to enter their respective irrigation programs, each
program specifying “open” and “close” commands, the time each command is
to be executed, and the identity of the water irrigation device of a network to
receive the command; providing a regional control station having a wireless
transmitter communicating with the wireless receivers of all the water irrigation
devices; and controlling the regional control station transmitter to transmit the
“‘open” and “close” commands at the proper times, and encoded with the
identity of the water irrigation device to receive the command, according to the
respective program entered in the Internet web site.

According to further features in the preferred embodiment of the
invention described below, each water irrigation device is also equipped with a
wireless transmitter for transmitting the current status of the respective water
irrigation device; and the regional control station is also equipped with a wireless

receiver for receiving the current status of the water irrigation devices and for
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communicating the status, via the Internet web site, to the operator of the
respective irrigation network.

Each operator or user may enter the individual irrigation programs of
the respective irrigation network via a personal computer communicating with
the Internet web site. Each operator may also modify the irrigation program,
whenever necessary or desirable, via a cellular telephone or other equipment
communicating with the Internet web site.

According to another aspect of the present invention, there is provided
an irrigation system, comprising: a plurality of water irrigation networks each
including one or more water irrigation devices, each device having its own identity,
its own electrically-controlled valve, and its own wireless receiver: an Internet web
site allocated for use by operators of the irrigation networks to enter individual
irrigation programs for controlling the water irrigation devices of the networks:
input devices for the operators enabling each operator to input its respective
irrigation program, specifying “open” and “close” commands, the time each
command is to be executed, and the identity of the water irrigation device of a
network to receive the command; and a regional control station having a
wireless transmitter communicating with the receivers of all the water irrigation
devices of all the networks, the transmitter of the regional control station being
controlled by the Internet web site to transmit the “open” and “close”
commands, at the proper times, including the identity of the water irrigation
device of a network to receive the command, according to the respective

program entered into the Internet web site.
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It will thus be seen that the method and system of irrigation according
to the present invention provides a number of important advantages over the

conventional methods and systems. Thus, the method enables the existing,

. and rapidly-growing, Internet communication system to be used also for

controlling a plurality of irrigation networks in an automatic and
pre-programmed manner, without the need for installing a separate dedicated
computer for each network. Since most households today are already
equipped with personal computers communicating with the Internet, the
irrigation network can generally be installed without the expense of an
additional computer. Moreover, the irrigation network can be changed as
desired by merely adding, removing or changing the arrangement of the water
irrigation devices in the field. Further, the irrigation program can also be
conveniently introduced or changed via the Internet web site. In addition, the
method enables a single regional control station, which may be an existing
pager or cellular telephone station, to individually control many water irrigation
devices of many irrigation networks according to individual programs for each
network. Further, besides enabling each individual irrigation program to be
entered in a very convenient manner, it also enables each program to be
modified or overridden whenever necessary according to changing conditions.

Further features and advantages of the invention will be apparent

from the description below.
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BRIEF DESCRIPTION OF THE DRAWINGS

The invention is herein described, by way of example only, with
reference to the accompanying drawings, wherein:
FIG. 1 is a block diagram illustrating one form of irrigation system
5 constructed in accordance with the present invention;
FIG. 2 is a block diagram illustrating one form of regional control
station which may be included in the system of FIG. 1;
FIG. 3 is a block diagram illustrating one form of water irrigation
device control circuit that may be included in the system in FIG. 1; and
10 FIG. 4 is a block diagram illustrating a cellular telephone which may
be used for changing or overriding an irrigation program if and when needed

according to changing conditions.
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DESCRIPTION OF A PREFERRED EMBODIMENT

FIG. 1, illustrates one form of water irrigation system constructed in
accordance with the present invention for controlling a plurality of water
irrigation networks INy --IN,, each including ‘one or more water irrigation
devices, such as sprinklers, drippers, sprayers, or the like, as may be located
in different locations, such as in parks, gardens, fields, households, etc., all
within a clearly defined region. The water irrigation devices in the different
networks would normally be controlled by different users or operators
according to different programs each individual to a respective network.

According to the present invention, the Internet communication
system is used for controlling the water irrigation devices. A web site in the
Internet is allocated for this purpose by providing a server, as schematically
shown by block 10 in FIG. 1, for use by a plurality of users or irrigation
operators to enter their individual irrigation programs via their respective
personal computers, or other means for communicating with the Internet, as
schematically shown at 11, 12 and 13.

The system illustrated in FIG. 1 further includes a regional control
station, generally designated 20, having a wireless transmitter / receiver for
establishing two-way communication with all the water irrigation devices in the
respective region to be controlled by the Internet web site.

Each irrigation network operator may use its personal computer
11 — 13 for communicating with the Internet web server 10 such as to control,
via the regional control station 20, all the water irrigation devices within the

respective region in accordance with an irrigation program specific to the
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respective network; and such an irrigation program will be automatically
executed by the Internet web server 10 via the regional control station 20.
Thus, each program entered by a user will specify the “open” and “close”
command, the time each command is to be executed, and the identity of the
water irrigation device in a particular network to be controlled by the respective
command; and this information is used by the Internet web server 10, via the
regional control station 20, Ato control the various water irrigation devices within
that region according to the respective program.

FIG. 2 more particularly illustrates the construction of the regional
control station 20. As shown in FIG. 2, it includes: an input interface 21
interfacing with the Internet web server 10; an encoder 22 for encoding the
command and identification data inputted from the Internet web server: a
modulator 23 for modulating the command and identification data onto a
carrier wave; and a transmitter 24 for transmitting the modulated carrier wave
via an antenna 25. Each command is transmitted to all the water irrigation
devices of all the irrigation networks within the region, but is effective to
control only the water irrigation device identified in the respective command in
accordance with the respective command.

The communication between the regional control station 20 and the
water irrigation devices is bi-directional, to enable each water irrigation device
not only to receive the transmitted commands, but also to inform the regional
control station 20 as to the status of the respective water irrigation device, i.e.,
whether it is in an open condition or a closed condition. This may be done for

purposes of confirming to the Internet web server that the transmitted
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command has been properly executed, and / or, to advise the irrigation
network operator as to the current status of the water irrigation devices in the
respective network, if and when polled by the operator via the Internet web
server.

For purposes of enabling each water irrigation device to advise the
Internet web server of the status of the respective device, the regional control
station 20 further includes: a receiver 26 connected to the antenna 25 for
receiving the status report from the water irrigation device: a demodulator 27
for demodulating the received signal; a decoder 28 for decoding the
identification and status data received by the receiver; and an output interface
29 for interfacing with the Internet web server 10.

As shown in FIG. 1, each irrigation network IN; — IN, includes one or
more water irrigation devices, shown as 30a — 30n for network IN;. Each water
irrigation device includes a hydfaulic valve 31 connected to a water supply line
32 and controlled by a solenoid 33 in accordance with the signal received on
its antenna 34 from the regional control station 20. The signal received by the
antenna 34 of the respective control valve 31 is processed by a control circuit,
schematically shown at 35 in FIG. 1, and more particularly illustrated in the
block diagram of FIG. 3. Each control circuit 35 includes its own power
supply, in the form of a battery 36 for supplying power to the control circuit 35
and to the respective solenoid 33.

As more particularly shown in FIG. 3, the control circuit 35 for each of
the water irrigation device valves 31 includes a receiver 35a for receiving the

signal from the respective antenna 34; a demodulator 35b for demodulating
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the received signal, and a decoder 35c for decoding the command and
identification information of the respective signal. Thus, if the received signal
identifies the valve 31 for the respective water irrigation device 30a of the
irrigation network IN4, the command signal from decoder 35c is applied to the
valve solenoid 33 to actuate the valve 31 of water irrigation device 30a in
accordance with the command signal. Thus, if the received signal for the
respective water irrigation device is an “open” command, the valve solenoid 33
is activated to open the respective valve 31', and if the signal is a “close”
command, the solenoid is activated to close the valve.

For purposes of informing the Internet web server 10, via the regional
control station transmitter 20, as to the current status of the respective valve
31, the circuit 35 for each water irrigation device
(e.g., 30a — 30n in network IN4) further includes an encoder 35d for encoding
the status and identification of the respective valve; a modulator 35e for
modulating this information onto a carrier wave; and a transmitter 35f for
transmitting this information via the antenna 34 to the regional control station
20, which station, in turn, transmits this information to the Internet web server
10. Thus, the Internet web server is automatically informed of the status of
each valve immediately upon executing an “open” or “close” command thereby
confirming to the Internet web server that the command was properly received
and executed by the identified water irrigation device. This status information
Is also available to the user (i.e., the operator of the respective irrigation

network), via the user’s personal computer 11 — 13, whenever desired, e.g., by

10
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merely having the Internet web server poll the status of the water irrigation
devices of the respective irrigation networks.

Each user may use its respective personal computer 11 — 13 for this
purpose, or any other means for communicating with the Internet web server,
such as by the use of a cellular telephone as shown schematically at 40 in
FIG. 1. The user may also use the personal computer 11 — 13, or a cellular
telephone 40, for modifying an inputted program, or for overriding a particular
command, according to circumstances that may change during the
programming period. For example, on exceptionally hot or dry days, the user
may wish to increase or change the irrigation period. The cellular telephone
40 may be conveniently used for this purpose. FIG. 4 is a block diagram
illustrating the basic construction of such a cellular telephone programmed to
enable it to be used for this purpose.

Thus, the cellular telephone 40 illustrated in FIG. 4 includes a
receiver / transmitter for communicating with the Internet web server: a
micro-controller 42; a keyboard input 43 to the micro-controller; a memory 44
for storing addresses and other information, as well as the controller program;
and a display 45 for displaying a particular address or other data inputted by
means of the keyboard 43. Thus, to address a particular water irrigation
device for purposes of polling its status, or for purposes of overriding a
command in the respective irrigation program, the micro-control 42 would be
programmed to enable the user to input the command and to identify the
respective water irrigation device by means of the keyboard 43, and then to

display the identity of the water irrigation device, as well as the command, in

11
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the display 45, before the command is transmitted to the Internet web server
10 by depressing the “enter” key on the keyboard.

The regional control station 20 merely serves as a transmitter and

receiver, for transmitting commands received from the Internet web server 10

to the water irrigation devices in its region, and for receiving status reports
from the water irrigation devices for forwarding to the Internet web server.
Accordingly, the regional control station 20 may be a relative simply system
such as a pager regional control station. Since the Internet system is global, it
will be appreciated that the irrigation system could include a plurality of such
regional control stations, each allocated to and communicating with a plurality
of the water irrigation devices via the Internet web server, and each accessible
for programming, over-riding, or polling from virtually any location throughout
the World.

While the invention has been described with respect to one preferred
embodiment, it will be appreciated that this is set forth merely for purposes of
example, and that many other variations, modifications and applications of the
invention may be made. Rather the scope of the present invention is defined

only by the claims which follow:

12



WO 01/01752 PCT/IL00/00388

CLAIMS

1. A method of controlling a plurality of irrigation networks, each
including one or more water irrigation devices, by a plurality of
irrigation network operators in accordance with irrigation programs

5 individual to each network, comprising:
equipping each water irrigation device  with an
individually-identifiable electrically-controlled valve, and with a wireless
receiver for controlling its respective valve;
allocating a web site in the Internet communication system for
10 use by the operators to enter their respective irrigation programs, each
program specifying “open” and “close” commands, the time each
command is to be executed, and the identity of the water irrigation
device of a network to receive the command;
providing a regional control station having a wireless transmitter
15 communicating with the wireless receivers of all said water irrigation
devices; and
controlling said regional control station transmitter to transmit
said “open” and “close” commands at the proper times, and encoded
with the identity of the water irrigation device to receive the command,

20 according to the respective program entered in said Internet web site.

2. The method according to claim 1, wherein: each water irrigation
device is also equipped with a wireless transmitter for transmitting

the current status of the respective water irrigation device; and

13
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wherein said regional control station is also equipped with a
wireless receiver for receiving the current status of the water
irrigation devices and for communicating the status, via said
Internet web site, to the operator of the respective irrigation

network.

3. The method according to either of claims 1 or 2, wherein each
operator enters the respective irrigation program via a personal

computer communicating with said Internet web site.

4.  The method according to any one of claims 1 - 3, wherein each
operator may also modify an entered irrigation program via a

cellular telephone communicating with the Internet web site.

5. The method according to any one of claims 1 - 4, wherein there
are a plurality of said regional control stations, each allocated to,
and communicating with, a plurality of said water irrigation devices

via said Internet web site.

6. Anirrigation system comprising:

a plurality of water irrigation networks each including one or more
water irrigation devices, each device having its own identity, its own
electrically-controlled valve, and its own wireless receiver;

an Internet web site allocated for use by operators of said
irrigation networks to enter individual irrigation programs for controlling

the water irrigation devices of the networks:

14
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input devices for said operators enabling each operator to input
its respective irrigation program, specifying “open” and ‘“close”
commands, the time each command is to be executed, and the identity
of the water irrigation device of a network to receive the command:
and |

a regional control station having a wireless transmitter
communicating with the receivers of all said water irrigation devices of
all said networks, said transmitter of the regional control station being
controlied by said Internet web site to transmit said “open” and “close”
commands, at the proper times, including the identity of the water
irrigation device of a network to receive the command, according to

the respective program entered into said Internet web site.

The irrigation system according to claim 6, wherein each of said

water irrigation devices also has its own battery power supply.

The irrigation system according to either of claims 6 or 7, wherein
said electrically-controlled valve in each of said water irrigation

devices is a solenoid-controlied valve.

The irrigation system according to any of claims 6 — 8, wherein:
each water irrigation device is also equipped with a wireless
transmitter for transmitting the current status of the respective
water irrigation device; and wherein said regional control station is
also equipped with a wireless receiver for receiving the current

status of the water irrigation devices and for communicating said

15



WO 01/01752

10.

11.

12.

20

PCT/IL00/00388

status, via said Internet web site, to the operator of the respective

irrigation network.

The irrigation system according to any one of claims 7 - 9,
wherein said input devices include a personal computer for at

least some of said users communicating with said Internet web

site.

The irrigation system according to any one of claims
7 — 10, wherein said input devices include a cellular telephone for

at least some of said users communicating with said internet web

site.

The irrigation system according to any one of claims
7 — 11, wherein said regional control station includes an input
interface with said Internet web site, an encoder for encoding the
commands to be executed and the identity of the water irrigation
device of a network to receive the command, a modulator for
modulating said encoded commands and said identity of the
water irrigation device, and a transmitter for transmitting said
modulated, encoded commands and said identities; and

wherein each of said water irrigation devices includes a receiver,
a demodulator, and a decoder for receiving, demodulating and
decoding said received commands and for controlling the valve of the

respective water irrigation device in accordance with said command.

16
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13.

The irrigation system according to claim 12, wherein each of said
water irrigation devices further includes an encoder, a modulator,
and a wireless transmitter for encoding, modulating and
transmitting the current status of the valve of the respective water :
irrigation device; and

wherein said regional control station includes a wireless receiver,
a demodulator, a decoder and a web site interface for receiving,
demodulating, decoding and recording the current status of the

respective water irrigation devices.

10 14. The irrigation system according to any one of claims

6 — 13, wherein there are a plurality of said regional control
stations, each allocated to, and communicating with, a plurality of

said water irrigation devices via said Internet web site.

15. A method of controlling networks of water irrigation devices

according to any one of claims 1 — 5, substantially as described

with reference to and as illustrated in the accompanying drawings.

16. The water irrigation system according to any one of claims 6 — 14,

20

substantially as described with reference to and as illustrated in

the accompanying drawings.

17
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