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® First commercial GIS
® First variable rate controller solution
® Commercialized use of RFID in animal tracking

1980s
> 2

1990s

® Satellite

® Commercialized GPS
® Emergence of grid sampling

® First work shop on PF at Minneapolis, U.S.

® The term loT was coined

® Evolution of smartphones
® LED Light

2000s

2010s & Beyond

® Big data analytics

® Machine-to-machine

® Acquisition farmland and retail
® Decision-support System

® Sensor/gateway analytics

Agricultural Transformation Framework, APO; MarketsandMarkets Research

® Introduction of cloud computing and flash drivers
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USD Billion USD Billion
16-2 2023 2028

i 5 EUROPE
~ ’ CAG R The smart agriculture market is expected to grow from 29.5%
9 4% USD 16.2 billion in 2023 to USD 25.4 billion by 2028. % 84%
Rapid }eranlzatlon, the ASIAPACIFIC
emerging concept of 205%
Agriculture 4.0, increasing ] oy Precision farming vil capture Product launches will offer AMERICAS ® 12 3.,:_
wareness, and a growing the largest share of the smart E@ lucrative opportunities for S ES%
population are expected to °\ agriculture market during the market players in the next five & 5o% RESTOF THE WORLD
drive the smart agriculture forecas t period. years. - 74%
market in the region. % 92%

©  The small-sized farms segment is = Indie South Horea, Ching, an
expected to grow at the highest ] Japan are likely to offer high
CAGR during the forecast period. growth opportunities for

mapufacturers in the smart MARKET SHARE (2022) @ CAGR (2023-2028)
agriculture market.

> 22028F BEERFMISHAETRE2023FRILETELC2E
EILERI254EETT - 182023F 22028 FMFETIBEREXR
7%9.4% -

> ETBRIBRE - FILERREMHICAKES | 2NME
42.6% ~ BOMMIE29.5% ~ op K& 20.5% ~ Ef17.4% -

> 11£2023F 22028 FHNFEGHRAD KM E12.3% F &
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Internet of Things
(€7i)2))

Big Data

Internet

loT gateway
Sensing technology

Leaf Temperature Sensor

Stem Micro-variation sensor

ISR E A B
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Intelligent

Equipment /
Robot
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= A% (UAVS)

Table 4. Diagnostic applications of drones in agriculture.

—HAKERFENZEER

® mAK (UAVs ) RERIRZHER

o - o QIR Z— o BEE R A BRI
Application Description Key Results Studies I T ,E,E\ ° ;& % ﬁ 1’ l] Mi=
= r{bstE - EEHIEEEEs B NN
Crop Monitoring FEHRE - HIERIEEEAE &
. Early detection of nutritional 37 4 22, i EER 2 =] j:l: = 7% N
Use of multispectral \I]}HT'F i; ’
Plant Health ses:szr;t: (I:ISeFt):Et :on deficiencies and pest infestations; [32.65,66,67] I Ik =R x RE I~ 1= A EE
- imati 02,60, s 4 = N SE S /
Assessment visible stress acculrate estimation of wheat plant & m E’\J %ﬁ {% BE ; ‘IJ I}J EE ° i§ iE %ﬁ {% éj\ *ﬁ ,
density (R2=091) on
BB =+ =ty PEryeRY
Early Detection of  Use of Al and deep Up to 93% accuracy in weed detection; = E O I El] HT_I' % *E ;E ;EE s Eﬁ HE M 1’E #@ 1@
Diseases and learning to analyze drene  significant improvemeant in early [77,79,80] .o = = N Ael) ek —_
pests images dsease dtecion Bikn - ESFEH - BESHEES
Water Stress Use of thermal sensorsto Low-cost device to measure water % BE % ,%Eﬁg ) j]'z 3& 1% 24 % %2 {% g. E ,
Analysis measure canopy stress; improved accuracy in detecting  [68,81] == s == = - =
temperature water stress in winter wheat ZAA ﬁ j;E === $ =5 EIJ :IEE E F= 7‘{& 327
EMEAREESIEAIFEE EUE -
Mapping and
Imaging
2D and 30 Field Pmduclhon of high- . Spatial resolution up to 0.5 clmfplxel;l
Maboin resolution maps for intra- accurate assessment of marine debris ~ [30,69]
pPIng field variability analysis on coastal ecosystems
Multispectral and .Capture.ancli analysis of Rapld.yleld prediction; Efﬁ(ilent.
, images in different spectral  detection of water stress with high [r7]
Thermal Imaging
bands accuracy
Soil and Environmental Assessmeant
Shouyma IV e ot
Moisture Analysis . P 9 ’
maoisture management
Identification of Drainage pipe localization accuracy | el 1
Drainage Mapping  problematic areas in over 90%; Optimization of irrigation [76,77] RS2 AN Vit 5l 55 #
drainage systems systems
e oemlman s ABZ L30 (ABZ Innovation Ltd)
Weed Detection detection; Targeted herbicide [79,80]

to identify weeds

management

Drones 2024, 8(11), 686

https://www.mdpi.com/2504-446X/8/11/686

https://agtecher.com/product/abz-130-drone/ 15
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