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(57) Abstract: The present invention dis
closes an irrigation control system (100) in

oo cludes a controller (202) for controlling
multiple irrigation channels (CI, C2, Cn), a
sensor interface (204) connected to the con
troller (202), multiple sensor connectors
(CN1, CN2, CNn) corresponding to each of
the multiple irrigation channels (CI, C2,
Cn) provided on the sensor interface (204),
and one or more sensors (S 1, S2, Sm) con
nected to the sensor connectors (CN1, CN2,
CNn). A single sensor is connected to a
single sensor connector and configured to
provide an output to the controller (202)
such that the irrigation channel (CI, C4)
corresponding to the sensor connector
(CN1, CN4) is controlled based on the out
put of the sensor (SI, S2). Further, the out
put of a single sensor (S1, S2) connected to
a sensor connector (CN1, CN4) is used to
selectively control one or more irrigation
channels (C2, C3, C5) corresponding to

FIG. 2 consecutive sensor connectors (CN2, CN3,
CN5) immediately preceding or following
the sensor connector (CN1, CN4), the con
secutive sensor connectors (CN2, CN3,

CN5) being disconnected from the sensors or being connected to defective sensors.



IRRIGATION CONTROL SYSTEM

TECHNICAL FIELD

The present invention relates to an irrigation control system. More particularly, it

relates to an irrigation control system to control multiple irrigation channels.

BACKGROUND

Irrigation control systems for controlling flow of water through multiple watering

channels are well known in the art. Such systems typically include a controller with

multiple sensors connected to the controller, each sensor being provided for a

corresponding watering channel. The controller controls flow through the watering

channels based on an output from the corresponding sensor.

However, during operation, a sensor may get disconnected or may malfunction. In

such a case, the controller may not be able to optimally control flow through the

corresponding watering channel. This may result in improper watering, and lead to

uncontrolled watering to vegetation and wastage of water. Moreover, a user may be

unaware of any abnormal condition of the irrigation control system and is unable to take

any corrective action. Further, providing separate sensors for all the watering channels

may increase cost and complexity of the irrigation control system.

Therefore there is a need for an irrigation control system that overcomes the

aforementioned problems.

SUMMARY

In view of the above, it is an objective to solve or at least reduce the problems

discussed above. In particular, an objective is to provide an inexpensive, simplified and

robust irrigation control system.

The objective is achieved with a novel irrigation control system according to

claim 1. The irrigation control system includes a controller for controlling multiple



irrigation channels, a sensor interface connected to the controller, multiple sensor

connectors corresponding to each of the multiple irrigation channels provided on the

sensor interface, and one or more sensors connected to the sensor connectors. A single

sensor is connected to a single sensor connector and configured to provide an output to

the controller such that the irrigation channel corresponding to the sensor connector is

controlled based on the output of the sensor. Further, the output of a single sensor

connected to a sensor connector is used to selectively control one or more irrigation

channels corresponding to consecutive sensor connectors immediately preceding or

following the sensor connector. Moreover, the consecutive sensor connectors are

disconnected from the sensors or are connected to defective sensors. Thus, the output of a

single sensor may be selectively utilized to control multiple irrigation channels. This may

decrease cost and complexity of the irrigation control system. The irrigation control

system may also enable the user to conveniently vary the method by which the irrigation

channels are being controlled by the sensors, by simply connecting the sensors to the

sensor connectors in a particular order. Thus, the sensor interface may have a simple

construction including only the sensor connectors as user configurable components.

According to claim 2, the output of a sensor comprises a resistance state. Further,

according to claim 3, the resistance state corresponds to one or more soil conditions.

Moreover, according to claim 4, the resistance state also corresponds to a defect of the

sensor.

According to claim 5, the sensor connector comprises a detector circuit to detect

the resistance state of the sensor. Further, according to claim 6, the detector circuit detects

a resistance state if the sensor is disconnected from the corresponding sensor connector.

Moreover, according to claim 7, the resistance state corresponding to a defect of the

sensor is similar to the resistance state corresponding to the disconnection of the sensor

from the corresponding sensor connector. Thus, the irrigation control system also detects

if a sensor is disconnected or defective, or there is any other abnormal condition related

to the sensors. Control strategy of the corresponding irrigation channel may be revised

accordingly.

According to claim 8, the sensor outputs its status in a digitally coded manner.



With the scope of the present invention it is also possible to vary the number of

sensor connectors and irrigation channels that are assigned to the irrigation control

system and which are linked towards each other via the system's controller. These

variations are described with respect to claims 9 to 12.

According to claim 9, some of the sensor connectors are not realized physically

but do only exist virtually within controller while all of them are assigned to a common

physically realized sensor interface, and whereas each of this virtual sensor connectors is

assigned to an individually dedicated irrigation channel. According to claim 10 the

controller alerts the user in case any of the sensors is defective or does indicate any other

abnormal condition, such as, low battery, overheating of the electronic circuit, or a

defective sensor cable. According to claim 11 a plurality of irrigation channels are all

assigned to a single sensor connector. According to claim 12, the control system

incorporates additional irrigation channels to which no sensor connector corresponds to.

According to claim 13, the sensor is a soil moisture sensor or a rain sensor.

According to claim 14 one or more sensors are formed by combining a plurality

of single sensors, in particular a moisture sensor and a rain sensor, or wherein one or

more the sensor connectors allow the simultaneous connection of a plurality of sensors, in

particular a moisture sensor and a rain sensor.

According to claim 15 a one or a plurality of irrigation channels could be

additionally controlled based on the status of an additional sensor that is not connected to

any of the sensor connectors.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will in the following be described in more detail with reference to

the enclosed drawings, wherein:

FIG. 1 illustrates a schematic view of an irrigation control system, according to an

embodiment of the present invention; and



FIG. 2 illustrates a detailed view of a control assembly of the irrigation control

system, according to another embodiment of the present invention.

FIG. 3 illustrates a detailed view of a control assembly of a further embodiment of

the irrigation control system, employing virtual sensor connectors linked to a digital data

bus.

FIG. 4 illustrates a detailed view of a control assembly of a further embodiment of

the irrigation control system, employing a plurality of irrigation channels that are all

linked to a single sensor connector and thus are all controlled based on the status of a

single sensor.

FIG. 5 illustrates a detailed view of a control assembly of a further embodiment of

the irrigation control system, employing additional irrigation channels that do not

correspond to any of the sensor connectors.

DESCRIPTION OF EMBODIMENTS

The present invention will be described more fully hereinafter with reference to

the accompanying drawings, in which preferred embodiments of the invention are shown.

This invention may, however, be embodied in many different forms herein; rather, these

embodiments are provided so that this disclosure will be thorough and complete, and will

fully convey the scope of the invention to those skilled in the art. In the drawings, like

numbers refer to like references.

FIG. 1 shows a schematic view of an irrigation control system 100, according to

an embodiment of the present invention. The irrigation control system 100 includes a

control assembly 102 for controlling multiple irrigation channels CI, C2, Cn

(hereinafter referred to as "the channels"). The number of channels may be any number n

without limiting the scope of the present invention. Each of the channels CI to Cn

includes a valve VI, V2, Vn for controlling flow of water or any other irrigating

liquid (E.g., water mixed with an additive) to corresponding irrigation zones Zl to Zn.

The control assembly 102 may be connected to a source 104 of the irrigating liquid and

distribute the irrigating liquid among the multiple irrigation channels CI to Cn by



controlling the valves VI to Vn. The valves VI to Vn may be any type of valve, for

example, solenoid valves, electric motor actuated valves, or the like. The irrigation zones

Zl to Zn may be part of a single landscape or separate landscapes. The landscapes may

be a garden, golf course, lawn, agricultural or horticultural field, or the like. The

irrigation zones may also include potted plants. Further, the irrigation control system 100

may utilize sprinkler systems, drip irrigation, sub-surface irrigation, or the like.

In an embodiment of the present invention, the channels CI to Cn and the valves

VI to Vn may be provided within a housing of the control assembly 102. Each of the

channels CI to Cn may include connectors (not shown) for connection with hoses or

pipes for carrying the irrigating liquid to the corresponding irrigation zones Zl to Zn.

Similarly, a connector may be provided for connecting a hose or a pipe originating from

the source 104. In an alternate embodiment of the present invention, the channels CI to

Cn and the valves VI to Vn may be external components, and the control assembly 102

controls the valves VI to Vn via separate control cables (not shown).

In an embodiment of the present invention, the control assembly 102 includes a

user interface (not shown) so that a user may control various parameters, for example,

irrigation schedules, irrigation modes etc. Further, the user interface may include one or

more buttons and knobs, and a display to aid the user in controlling the various

parameters.

As illustrated in FIG. 1, the control assembly 102 controls the opening and closing

of the valves VI to Vn based on outputs from multiple sensors SI, S2, Sm. The

number of sensors m may or may not be equal to the number of channels n. The sensors

SI to Sm may be any one or more types of sensors, for example, but not limited to, soil

moisture sensors, rain sensors, atmospheric humidity sensors, ambient light sensors, or

the like. In various embodiments of the present invention, one or more types of sensors

may be provided in a single or multiple irrigation zones. Further, outputs from one or

more sensors may be used to control flow through one or more irrigation channels, which

is described in more detail with reference to FIG. 2.

FIG. 2 illustrates a detailed view of the control assembly 102, according to

another embodiment of the present invention. The control assembly 102 includes a

controller 202 and a sensor interface 204 connected to the controller 202. As illustrated in



FIG. 2, by way of an example only, five channels CI to C5 are provided with

corresponding valves Zl to Z5. Further, two sensors SI and S2 are provided. It may be

apparent to a person ordinarily skilled in the art that there may be any number of channels

and sensors within the scope of the present invention.

As illustrated in FIG. 2, the sensor interface 204 includes sensor connectors CN1

to CN5 corresponding to each of the channels CI to C5. However, only the sensor

connectors CN1 and CN4 have the sensors SI and, S2 connected to them via sensor

cables SCI and SC4 respectively. The sensor cables SC2, SC3 and SC5, and thus the

connectors CN2, CN3 and CN5 do not have any sensors connected to them.

In an embodiment of the present invention, the sensors SI and S2 are soil

moisture sensors. Each sensor may have a probe (not shown) which is embedded within

the soil. The probe may have one or more sensory components configured to detect the

level of moisture within the soil. The sensory components may be electrically connected

with an electronic circuit to provide an output corresponding to the level of moisture. The

various components of the sensor may be powered by a battery mounted on the sensor or

by an external power source. The electronic circuit of the sensor may be housed within a

housing to safeguard the electronic circuit against moisture, particulate matter, extreme

temperatures etc. Further, the electronic circuit of each sensor may be configured to

output a variable resistance state R between points A and A ' which is indicative of

various states of the sensor. For example, the sensor may output a value of the resistance

state R above a first predetermined threshold Rl (hereinafter referred to as "the first

threshold Rl") indicative of a dry state of the soil. Further, the sensor may output a value

of the resistance state R below the first threshold Rl indicative of a damp sate of the soil.

The first threshold Rl may be substantially equal to 2 k . A third value of the resistance

state R above a second predetermined threshold R2 (hereinafter referred to as "the second

threshold R2") may be indicative of a defect of the sensor. The second threshold R2 may

be substantially equal to 20 k . In various embodiments of the present invention, the

resistance state R may assume additional values indicative any other abnormal conditions,

for example, overheating of the electronic circuit, low battery power, defects in the sensor

cables, or the like.



Further, as illustrated in FIG. 2, each of the sensors SI and S2 includes a resistor

RS and a switch SW connected parallel to each other between the points A and A'. In an

embodiment of the present invention, a sensor may output a resistance state R

substantially equal to 0Ω by closing the switch SW indicative of a damp state of the soil.

For example, as illustrated in FIG. 2, the sensor SI indicates a damp state of the soil by

closing the switch SW. Further, a sensor may also output the resistance state R

substantially equal to the resistor RS which is indicative of a dry state of the soil. The

resistor RS may have a value more than the first threshold Rl, such as, approximately 10

i. As illustrated in FIG. 2, the sensor S2 indicates a dry state of the soil by keeping the

switch SW open. Further, in case any of the sensors SI and S2 are malfunctioning, the

resistance state R may be an open circuit resistance having a value greater than the

second threshold R2 of 20 k i . Further, in case no sensor is connected to a sensor cable,

as in the case of sensor cables SC2, SC3 and SC5, the resistance state R between the

points A and A' is again an open circuit resistance. Thus, the resistance states

corresponding to a disconnected state of the sensor is substantially same as a defective

state of the sensor. However, in an alternative embodiment of the present invention, the

resistance states corresponding to the disconnected and defective states may be different.

Each sensor may include a user interface including one or more buttons and knobs,

and/or a display so that a user may be able to check a current state of the sensor and

change a mode of sensor. Various modes of the sensor may include, for example, but not

limited to, damp mode, dry mode, normal mode, or the like. In case the sensor is set in

damp mode, the first threshold Rl is set to a higher value relative to the normal mode.

Alternatively, if the sensor is set in the dry mode, the first threshold Rl is set to a lower

value relative to the normal mode. Moreover, the sensor may output a resistance value at

predetermined sampling intervals instead of providing a constant output. The sampling

interval may also be varied by the user.

As illustrated in FIG. 2, each of the sensor connectors CN1 to CN5 includes a

detector circuit 206 adapted to detect the resistance state R. In case any of the sensor

cables SCI to SC5 are disconnected from the corresponding sensor connectors CN1 to

CN5, the detector circuit 206 detects a resistance state indicative of a disconnected state

of the sensor connectors CN1 to CN5. The detector circuit 206 includes a light emitting



diode (LED) 208 optically coupled to a phototransistor 210. The LED 208 and the

phototransistor 210 form an optical isolator, thereby protecting various other components

of the sensor interface 204 and the controller 202 from fluctuations and defects in the

sensor cables and the sensors.. The LED 208 emits light of different wavelengths

corresponding to different resistance states R. The phototransistor 210 outputs a signal

dependent on the wavelength of light emitted by the LED 208. The detector circuit 206

may include additional electronic components (not shown) to process the signal from the

phototransistor 210 to output a final signal. The final signal from each of the sensor

connectors CNl to CN5 is then transmitted to the controller 202 via electric connections

212.

However it is obvious for the one skilled in the art that the detector circuit 206

may alternatively include any other electronic components besides the coupling of LED

and phototransistor to detect the resistance state R of the sensors SI to S5. There does

exist a broad variety of different electric components or circuitry to couple sensors to a

detector circuit 206 within the state of the art that are suitable for use within the scope of

the present invention.

The controller 202 receives the final signals from all the sensor connectors CNl

to CN5. In an embodiment of the present invention, the controller 202 may include an

input/output (I/O) interface (not shown) for electrically connecting the sensor connectors

CNl to CN5, and the valves VI to V5 of the corresponding channels CI to C5. Further,

the controller 202 may include a microprocessor and a memory (both not shown). The

microprocessor receives the final signals from the sensor connectors CNl and CN5, and

then processes the final signals according to control programs stored in the memory.

Finally, the microprocessor outputs control signals to control the valves VI to V5,

thereby regulating flow of irrigating liquid through the channels CI to C5. In an

embodiment of the present invention, separate control programs are provided for

controlling flow through each of the channels CI to C5. The control programs may

include different control strategies based on irrigation requirements of the irrigation zones

Zl to Z5. Further, the control programs may also take into account whether a sensor is

disconnected from a particular sensor connector, the sensor is defective or any other

abnormal condition.



During operation, flow of irrigating liquid through the channels CI, and C4 is

controlled based on the resistance states R of the corresponding sensors SI and S2. As

shown in FIG. 2, the sensor connectors CN2, CN3 and CN5 are not connected to any

sensors. In an embodiment of the present invention, according to a control strategy (in the

later referred to as 'control strategy ), as the sensor S2, which is connected to the sensor

connector CN4 immediately following the consecutive sensor connectors CN2 and CN3,

the channels C2 and C3 are also controlled based on the resistance state R of the sensor

S2. Further, according to this control strategy, the channel CI could also be controlled

based on the output of the sensor S2, in case sensor SI connected to sensor connector

CNl would be defective. However, the channel C5, which follows the channel C4, is not

controlled based on the feedback from the sensor S2. Thus, flow through the channel C5

is not controlled by any sensor and may be controlled based on default control strategies,

for example, user configurable irrigation schedules or modes. In case one of the sensor

connectors CN2, CN3 or CN5 would have a sensor connected at a later stage, flow

through the corresponding channel C2, C3 or C5 would be controlled based on the

resistance states of these sensors. According to the control program for the channels CI

to C5, the control methods for a channel based on the resistance state R of a sensor

connected to a sensor connector corresponding to another channel may be same or

different from the control methods when a sensor is directly connected to the

corresponding sensor connector. Further, in case any sensor is defective, the

corresponding channel may be controlled based on the resistance state R of the sensor

connected to another sensor connector immediately following the corresponding sensor

connector. For example, if the sensor SI is defective, the channel CI may also be

controlled based the output of the sensor S2.

The control strategy may enable the user to conveniently vary the method by

which the channels CI to C5 are being controlled by the sensors SI and S2, by simply

connecting the sensors SI and S2 to any two of the sensor connectors CNl to CN5 in a

particular order. Thus, the sensor interface 204 may have a simple construction including

only the sensor connectors CNl to CN5 as user configurable components. The control

strategy eliminates the need for a complicated user interface linked with the sensor

interface 204 involving one or more buttons and/or a display. Moreover, the control



strategy may be conveniently implemented on hardware and may not involve any

complex software. For example, a simple logic circuit may be utilized to implement the

control strategy. Further the control strategy could also be implemented completely hard

wired as a hardware circuit.

The control strategies for the channels CI to C5 described above are for

exemplary purposes only, and flow through the channels CI to C5 may be controlled

based on any other strategy without the departing from the scope of the present invention.

For example, in an alternative embodiment (in the later referred to as 'control strategy 2')

of the present invention, the channels C2 and C3 may be controlled based on the output

of the sensor SI. Thus, the sensor SI, which is connected to the sensor connector CN1

immediately preceding the sensor connectors CN2 and CN3, controls the channels C2

and C3 corresponding to the sensor connectors CN2 and CN3. Further, the channel C5 is

controlled based on the output state of the sensor S2.

In an embodiment of the present invention, the controller 202 alerts the user in

case any of the sensors SI or S2 is defective or indicate any other abnormal condition,

such as, low battery, overheating of the electronic circuit, or a defective sensor cable. The

controller 202 may output an audible alarm or a visual notification via the display of the

control assembly 102. The user may then take corrective action.

According to the exemplary embodiments described in relation to FIG. 2 the

sensors SI, S2, Sm) do indicate their various states they are in (for example damp,

dry or defective) using a variable resistance. It is obvious for the one skilled in the art that

without departing form the scope of the present invention the indication of these various

states by the sensors could well be realized in a different manner. In particular a sensor

might digitally code its status using for example a distinct binary code for each of the

different status it can be in. There are various methods known in the state of the art on

how to transmit the digitally coded status from the sensor and to analyze the code by the

controller 202 that are available for use without departing from the scope of the present

invention.



While in the exemplary embodiment described with FIG. 2 all the sensor

connectors CN1 to CNn are realized physically it is also possible in a alternative

embodiment to realize at least some of the sensor connectors (CN1, CN2, CNn) not

physically but have them exist only virtually as shown with the exemplary embodiment

of FIG. 3. This means that the sensor connectors CV1 to CV3 do just virtually exist in the

software of the controller 202, while all of them are assigned to a single common

physically realized sensor interface SI. In this case a plurality of sensors can be connected

to these virtual sensor connectors CV1 to CV3 via a digital data bus DB or similar

electronic bus system that is fixed to the common sensor interface SI. Although these

sensor connectors CV1 to CV3 are only realized virtually each of them is assigned each

to an individually dedicated irrigation channel C3,l to C3,3- All of these individual

virtual sensor connectors CV1 to CV3 are assigned to the sequence set of sensor

connectors CN1 to CNn. In case of the embodiment of FIG. 3 the sequence of sensor

connectors would be CN1, CN2, CV1, CV2, CV3, CN4 and CN5. The control of the

respective irrigation cannels CI to C5 would be based on the sensors connected to these

sensor connectors in accordance to either 'control strategy or 'control strategy 2' as

already described in respect to the embodiment with FIG. 2. With no sensors connected

to the CV1 to CV3 as shown with FIG. 3 sensor S2 would control irrigation channels C4,

C3,l C3,2 , C3,3 and C2 in case of 'control strategy .

Additionally or alternatively as shown with the exemplary embodiment of FIG. 4

there might be a plurality of irrigation channels C4,l to C4,3 that are all assigned to the

single sensor connector CN4. In this case this plurality of irrigation channels C4,l to

C4,3 are all controlled based on the status of the sensor S2.

In a further embodiment of the invention as shown with exemplary embodiment

of FIG. 5 the irrigation control system 100 might incorporate additional irrigation

channels C0,1 to C0,3 and C6,l to C6,3 to which none of the sensor connectors CN1 to

CN5 corresponds to. These additional irrigation channels C0,1 to C0,3 and C6,l to C6,3

are treated by controller 202 as they would have virtual sensor connectors CN0,1 to

CN0,3 or CN6,1 to CN6,3 assigned to them. Thus these virtual sensor connectors do



either precede or follow the sequence of sensor connectors CN1 to CN5 and would

accordingly be treated by the controller 202. Thus with 'control strategy the irrigation

channels C0,1 to C0,3 would be controlled based on the status of sensor SI that is

connected to sensor connector CN1 immediately following the virtual sensor connectors

CN0,1 to CN0,3 Irrigation channels C6,l to C6,3 would not be controlled based on any

sensor input employing 'control strategy because they follow sensor connector CN5.

In case of the use of 'control strategy 2' these irrigation channels C6,l to C6,3 would be

controlled based on the status of sensor S2 that is immediately preceding these virtual

sensor connectors CN6,1 to CN6,3

Thus, the irrigation control system 100 may control irrigation of multiple

irrigation zones with different irrigation requirements. The irrigation control system 100

may also control irrigation based on feedback from multiple sensors. Feedback from a

single sensor may be selectively utilized to control irrigation of multiple irrigation zones

following a particular control strategy. Moreover, the irrigation control system 100 may

also detect and notify the user in case of a sensor being disconnected or defective, or any

other abnormal condition related to the sensor or the sensor cable. Control strategies for

the irrigation zones may be revised accordingly, in particular the irrigation channel

assigned to a sensor connector to which a defective or malfunctional sensor is connected

could be said to be no longer controlled on the basis of any sensor signal

In the drawings and specification, there have been disclosed preferred

embodiments and examples of the invention and, although specific terms are employed,

they are used in a generic and descriptive sense only and not for the purpose of limitation,

the scope of the invention being set forth in the following claims.



CLAIMS

1. A irrigation control system (100) comprising:

a controller (202) for controlling multiple irrigation channels (CI, C2,

Cn);

a sensor interface (204) connected to the controller (202);

multiple sensor connectors (CNl, CN2, CNn) corresponding to each

of the multiple irrigation channels (CI, C2, Cn) provided on the sensor

interface (204); and

one or more sensors (SI, S2, Sm) connected to the sensor connectors

(CNl, CN2, . . ., CNn), a single sensor (SI, S2) being connected to a single sensor

connector (CNl, CN4) and configured to provide an output to the controller (202)

such that the irrigation channel (CI, C4) corresponding to the sensor connector

(CNl, CN4) is controlled based on the output of the sensor (SI, S2);

characterized in that,

the output of a single sensor (SI, S2) connected to a sensor connector

(CNl, CN4) is used to selectively control one or more irrigation channels (C2, C3,

C5) corresponding to consecutive sensor connectors (CN2, CN3, CN5) immediately

preceding or following the sensor connector (CNl, CN4), the consecutive sensor

connectors (CN2, CN3, CN5) being disconnected from the sensors or being

connected to defective sensors.

2. An irrigation control system (100) according to claims 1, wherein the output of a

sensor comprises a resistance state (R).

3. An irrigation control system (100) according to claim 2, the resistance state (R)

corresponds to one or more soil conditions.

4. An irrigation control system (100) according to claim 2, the resistance state (R)

corresponds to a defect of the sensor.



5. An irrigation control system (100) according to claims 2 to 4, wherein each sensor

connector comprises a detector circuit (206) to detect the resistance state (R) of

the sensor.

6. An irrigation control system (100) according to claim 5, the detector circuit (206)

detects a resistance state if the sensor is disconnected from the corresponding

sensor connector.

7. An irrigation control system (100) according to claim 6, wherein the resistance

state corresponding to a defect of the sensor is similar to the resistance state

corresponding to the disconnection of the sensor from the corresponding sensor

connector.

8. An irrigation control system (100) according to claim 1, wherein the output of a

sensor comprises a digitally coded status.

9. An irrigation control system (100) according to any of the preceding claims,

wherein some of the sensor connectors (CV1, CV2, CV3) are not realized

physically but do only exist virtually within controller 202 while all of them are

assigned to a common physically realized sensor interface SI, and whereas each

of this virtual sensor connectors (CV1, CV2, CV3) is assigned to an individually

dedicated irrigation channel (C3,l, C3,2, C3,3)-

10. An irrigation control system (100) according to any of the preceding claims,

wherein the controller 202 alerts the user in case any of the sensors SI or S2 is

defective or indicate any other abnormal condition, such as, low battery,

overheating of the electronic circuit, or a defective sensor cable.



11. An irrigation control system (100) according to any of the preceding claims,

wherein a plurality of irrigation channels (C4,l, C4,2, C4,3) are all assigned to a

single sensor connector (CNl, CN2, CNn).

12. An irrigation control system (100) according to any of the preceding claims,

wherein the control system (100) incorporates additional irrigation channels (C0,1,

C0,2, C0,3, C6,l, C6,2, C6,3,) to which no sensor connector (CNl, CN2,

CNn) corresponds to.

13. An irrigation control system (100) according to any of the preceding claims,

wherein the sensor is a soil moisture sensor or a rain sensor.

14. An irrigation control system (100) according to any of the preceding claims,

wherein one or more sensors (SI, S2, ..,Sm) are formed by combining a plurality

of single sensors, in particular a moisture sensor and a rain sensor, or wherein one

or more the sensor connectors (CNl, . . ., CNn) allow the simultaneous connection

of a plurality of sensors, in particular a moisture sensor and a rain sensor.

15. An irrigation control system (100) according to any of the preceding claims,

wherein one or a plurality of irrigation channels (CI, ... Cn) could be additionally

controlled based on the status of an additional sensor that is not connected to any

of the sensor connectors (CNl, . . ., CNn).
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