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Ancillary aspects

Upgradation of steam engines (E

Invention of computers and
robotics in agriculture

£
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Internet of Things, Big Data, Cloud (
Computing , Artificial Intelligence
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Strategic features

Usage of simple tools,

ey
x3 manpower and animal
10,000 BC - ﬁw [ Agriculture 1.0 ]/ P s

Usage of chemicals,

(& L Agriculture 2.0 J/ Agrlc?ltural
machineries

Utilization of robots
20th century sy [ Agriculture 3.0 J Computer programs

Smart devices
[ Agriculture 4.0 Smart systems
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Sensors

Applications

Working Procedure

A conshic sensors

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

Measuring the varabons in moase kevel
when intermingling with other maberials,
e, soil partiches [7]

Airflow sensors

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

Based on variows soil properties, umnigue
;df_'l'l'.':'l'l.'in;:, sEgEnatones [38].

Eddy cow ariance-based semsors

Cuantifying exchanges of COb, water
vapor, methane, or other gases,
Measuring surface atmesphere and trace
gas Fuxes in vabous agricultural
ecogyatems [39).

Measuring continuous Aux over large
ameas [40F

Electrochemical sensory

To analyze soil nutrient levels and pH
[41].

Mutrient in sodl, salindty, and '|:-5| Am
measured using sensors [42]

Electromagnetic sensors

Fecording electrical conductiviby,
electromagnetic msponses, residual
nitrabes, and organic matter in sedl [43].

Electrical cirtuits e asue the capability
of soil particles to condoct or acommulate
electrical charge [44).

Fiald prografimabde mate array (FAAA)
hasad sengors

Measuring real-time plant transpiration,
irmigatio, and humidity [45].

Programmable silicom chips and logic
blocks ape surroanded together by
prografuniable inger onnecked resounes
of the digital circuit [46].

Light detection and ranging (LIDAK)

Land mapping, soil type determination,
farm 30 modelling, erosion monstoring
and soil loss, and vield forecasting [47].

Sensors emit pulsed light waves and
bownce off when colliding with objects
and are mpturned to the sensor. The Hime
taken for each pulse bo mburn is wed for
assessment [47].

Mass flinw semnsom

Yield monstoring based on the
amount of crain flow through a combine
harvester [43].

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

m (I | - i e
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Mechanscal = nsors

oil compaction or mechanical resistance

Sensors record the tone assessed by
strain gauges or load oo lls [45]

[ -

Uptical sensors

Sodl organic substances, soil moisture,
Coloe, munerals, composition, clay Conkent,
ete. Fluonessoenioe based op tical sensors
are used bo supervise bruit maturation
[49]. Inkegrating optical sensors with
microwave scatiering to characterize
orchard canopies |5 H

rUTIONTS

eSO T hp.;fl't e ctanoe pi'u-t 1T Tl
to medsure Change s in way e retlechions
44}

Optoelectronic sensors

Dhide e nabpatee Flhuli types to dewct weeds

in wide-row crops [51]

Sensors differentiase based on reflection
spectra [51].

Soft waker kvel-based (SW LB) sensors

Used in catchoments to charace e
hydrodogical behay jors (water kevel and
Hinw, Himie -step & |..|ur.=-inu||z-1 |52]

Measuring raindall, stream flow, and
obher w ater presenee ophons ["_']

felematios sensons

Assessng locabon, avel roukes, and
machine and farm operation activities

[53)

le ke communication between places
(especially inaccessible points) [573]

Ultrasonse ranging sensors

Tank monitoring, spray distance
measureent, wbonm Spray Coverage,
object detection, monitoring Crup CANOpY
[54], and weed detection [55]

A0 ultrasonic sensor uses 4 Fansdooer bo
s ard peceive ultrasogme Pu].u::u thiat

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

Hemote sensing

f.:n-rp asspesarment, veehd I!ILhL:'llll.i,.:_,
torecasting vield dat, land cover and
degradation mapping, forecasting, the
identiication of plants and pests,

& |"_1

Satellite- based sensor sy stems collect,
process, and disseminate environme ntal
data from foed and mobile plathorms

1571
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LLTTITITION S

* 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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Agricultural

Environmental Monitoring

i 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.

Temperatura and
humidity sensor

Air outlet

Soll tempearature and
Soll PH sensor humidity sanaor —

Combined
spraying irrigation

(integration of water
and fertilizer)




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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3 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.
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Integration of Water and

Fertilizer

Integrated water and fertilizer system

- Fertilization

Irrigation Fertilizer mixing
system system

IO

Pipe network
system

Main pipe

Branch pipe

Irrigation Pressure Drip irrigation
pump maintaining valve Controller P pipge

- Fertilizer Fertiliser
Controller Filtrator irrigation applicator

Irrigation Electromagnetic Electromagnetic
pipe network valve valve Sensor

Contactor

Blending tub pump




rIrorionis

[~
\'Q\ <

| \' H e
S . =
\,.‘ Sl

e \\

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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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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IRRIGATION MODES

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.
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rIrorionis

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

---"“x.

~ay

MR vave ‘, Valve control

\
LY

Pressure sensor

Environmental
Solenoid valve monitoring
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Monitor Mode

rIrorionis

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.

g ») =

“Relief valve  Filtrator

“ Water meter




System Product

rIrorionis
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Soil electric Photosynthetically Soil temperature
conductivity active radiation and humidity

=
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Smart water and

Control cabinet fertilizer machine
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