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Sensors

Applicatitms

Working Procedure

A coushc sensors

Pest monitoring and detection classifying
seed varietes, fruit harvesting [36].

Measuring the varatons in noise kevel

when intermmingling with other materials,

e, soil particles [37].

Airflowe sensors

Measuring soil air permeability, moisture,
and strochem in a stabic position or
mobile mode [34]

Based om variows soil properties, unigue
ilJ-r_'|'|li|:_'.'i:|1;:I signatunes [35].

Eddy covariance-based sensors

Quantifying exchanges of COs, water
vapor, methane, or other gases,
Measuring surface atmesphers and trace
gas fuxes invamous agricultural
eCodyshems [39].

Measuring continuous Aux over large
ameas [40]

Electrochermical sensors

To analyze soil nutrient levels and pH
[41].

Mutrients in sodl, salinity, and pH ane
measured using sensors [42)

Eectromagretic sensors

Recording electrical conductivity,
electromagnetic msponses, residual
nitrabes, and organic matter in sodl [43]).

Electrical circuits measure the capability
of sodl particles to conduct or scoumulate
electrical charge [44].

Field 'Flr-::-j.,"r.:il'l1|'l1.?||.'-|\'_' gate arrdy (FAAA)
hasad sensors

Measuring real-time plant transpiration,
irmigatio, and |'|.1.1|'|1i-;.1il:_'.' J45].

Programmable silicon chips and logic
blocks ame surrcunded together by
prografumable inkeorconmeckd esources
of the digital circuit [46].

Light detection and ranging (LIDAR)

Land mapping, soil type determination,
farm 3D modelling, erosion monitoring
and soil loss, and _'.'in'_'|-l forecasting: [47].

Senmsors emit pulsed light waves and
bowunce off when colliding with objects
and are peturned o the sensor. The Hime
taken for each pulse to mburn is wed for
assessment [47].

Mass flow senson

Yield monitoring based on the
amount of grain flow through a combine
harvester [44].

Sensing the mass Aow of grain with
micdubes, &g Fraim moistue sensor, data
storage device, and an inbernal sofbw ane
(48]
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Mechanical sensors

Sl compaction or mechanical resistance

Sensors record the foroe assessed by
strain gauges or load aells [45]).

Optical sensors

Sl orgamic substances, soil moishare,
colog, manerals, composition, clay content,
ete. Fluomescence-based optical sensors
are used to supervise fruit maturation
[£9]. Invke grating optical sensors with
microwave scatering to characke rize
erchard canopies [50]

SeTisors. s |i;:,|'|l ne flectanoe |:l|'|.n'_'|'|l.l|':'|'_'|'|..il
o measure changes inway e reflections

[44].

Orpboelectronic sensors

Diterentiate plant bypes to detect weeds
in wide-row crops [51].

Sensors differentiate based on reflection
spectra [51].

Soft wawer lbvel-based (S LE) sensoms

ead in cabchments to characte rize
hoydrodorical bahaviors (water bval and
How, Hime-step acquisitions) [52)

Measuring rainfall, stream How, and
other waber presence options [52).

lebematics semsors

Aspgsingr location, travel roukes, and
machine and farm operation activities
[53].

Telecommunication between places
(espedcally inaccessible points) [53).

Ultrasonic rangsing: sensors

Tank monitoring, spray distance

e dsurerent, wiborm spray coverag,
object detection, monitoring crop Canopy
[54], and wead detection [55] -

An ultrasonic sensor uses a transdwcer to
gend and receive ultrasonic pulses that

relay information about an object's
proximity [56].

Eemiobe sensing:

Crop assessment, vield modeling,
temecasting vield dage, land cover and
degradation mapping, fomcasting, the
identification of plants and pests,

ate. [57].

Satellite-based sensor sy stems colledt,
process, and disseminate environmental
data from fixed and mobile platforms
1571
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FIrorion’s
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LLTTITITIONS

* Real-time weather data: Sensors inside and outside fields collect data on
humidity, rainfall, temperature, and more.

* Informed crop selection: Choose crops that thrive in specific climatic
conditions based on accurate data.

* Precise monitoring: Track crop health and surrounding weather for
proactive management.

* Alert system: Receive notifications for potential threats from weather
disturbances.

* Increased productivity: Eliminate need for constant physical presence and
react quickly to changing conditions.

 Enhanced benefits: Reap greater agricultural benefits through informed
decision-making.
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1| Soil temperature and
humidity monitoring:

The sensor collects the soil
temperature and humidity, and the
system automatically determines
whether to start irrigation
according to the monitoring data;
When the system determines that
the soil temperature and humidity
reach the threshold, the electronic
valve automatically opens and
automatic irrigation begins. When
the temperature and humidity
reach the standard value, the
solenoid valve automatically closes
and irrigation stops.

Agricultural
Environmental Monitoring

Temperature and
humidity sensor

Air outlet

sensor
Soll temperature and

Soll PH sensor humidity sensor
Combined

spraying irrigation

(integration of water
and fertilizer)

-,

Big screen



E Soil moisture monitoring:

The information of soil
conductivity, soil PH value, soil
temperature and humidity can
reflect the soil change in the
monitored area comprehensively
and truly, and can provide the soil
moisture status of each monitoring
point timely and accurately.
Real-time remote monitoring of
farmland irrigation according to
the needs of crops through the
platform.
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B Water consumption
monitoring:

For each irrigation and monitoring
area, install LORA water meter,
automatic meter reading, display
the water consumption, according

to different crops, different regions,

no time to record and count the
irrigation water.

Jngun T PC/APP
Cloud Platform N .
v\

GPRS/4G/NB-IOT

Water meter/ Electrical Water Water meter/ Electrical

flow meter

meter

pump

Administrator a

flow meter meter
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Integration of Water and

Fertilizer

Integrated water and fertilizer system

- Fertilization Pipe network

Main pipe

IO

Irrigation Fertilizer mixing

system system Branch pipe

Irrigation Pressure . -
p?..lmp maintaining valve Controller Drip l‘;li‘:,geatlon

Fertilizer Fertiliser

Controller Filtrator irrigation applicator

Irrigation Electromagnetic Electromagnetic
pipe network valve valve

Contactor

Blending tub pump




FIrorions

Water and fertilizer integration technology is
a new agricultural technology that integrates
irrigation and fertilization
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Water supply and fertilizer supply through the controlled pipeline
system, and after the water and fertilizer melt, spray irrigation is
carried out through the pipeline, spray gun or sprinkler, so that the soil
in the main development and growth area always maintains loose and
appropriate water content. At the same time, the water and nutrient
are regularly quantified according to the fertilizer requirements of
different crops, soil environment and nutrient content. Feed directly
to the crop on a pro rata basis.
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PIPE NETWORK MODEL

It consists of main pipe,
branch pipe and drip
irrigation pipe

The role of the water distribution
network is to transport the first
treated water to the irrigation unit
and the irrigator according to the
requirements.

The capillary pipe is the last stage
of the micro-irrigation system. In
the drip irrigation system, it is the
drip irrigation pipe.
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SPRINKLER
IRRIGATION MODE

Sprinkler irrigation uses machinery
and power equipment to shoot water
with a certain pressure into the air
through the nozzle (or nozzle), and
disperse into small water droplets

or form mist to fall on the fields and
plants.

DRIP IRRIGATION MODE

Drip irrigation is an irrigation method
in which water and the moisture

and nutrients needed by crops are
uniformly and slowly dripped into

the soil in the root zone of crops
through a pipe system and an irrigator
mounted on the capillary.

BASICS OF 10T/19ECT213 10T SYSTEM ARCHITECTURE / Dr.J.Geetha Ramani/ECE/SNSCT




FIrorion’s

Through the information collected by
the soil moisture sensor, the soil water
requirement is judged and analyzed,
and the soil moisture is irrigated
through automatic control. When

the min value set by the soil moisture
sensor is reached, the platform sends
instructions to stop irrigating, so as to
achieve the purpose of saving water
and precision irrigation.
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In the smart irrigation system, the water can be directly
connected to the solenoid valve

Water and fertilizer

Main valve ; ;, Valve control
AN

Pressure sensor . \_\
3\

Environmental
Solenoid valve monitoring
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Monitor Moide

1. APP control:

Users can receive the required information push through the mobile
APP, view real-time data and historical data, and realize remote irrigation
management operation.

2. PC control:

Users can log in the cloud through computers, tablets and other terminals
to view the farm situation in real time, and control the opening and closing
of water and fertilizer facilities according to the data, and users can learn
about the irrigation site through video in real time during the fertilization
and irrigation process.

Jingxun ))) =

. — “Relief valve
» Water meter




System Product

FIrorion’s
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EvEpnration Rainfall
capacity
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= Wind speed Wind direction
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1T 110575

Soil electric Photosynthetically Soil temperature
conductivity active radiation and humidity

Smart water and

Control cabinet fertilizer machine
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