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The modern agriculture sector and food 

industry face population expansion, climate change, 

and Phytopathological adversities. Nanotechnologies 

and IoT can help achieve sustainability (Maksimovic 

et al., 2017). Modern agricultural innovations include 

“real-time communication” and “wireless sensing,” 

while “smart farming” uses ICT like remote sensing 

(Bastiaanssen et al., 2000), cloud (Hashem et al., 2015), 

and Internet of Things (IoT) (Weber et al., 2010) to help 

farmers monitor field conditions from anywhere or 

with in-field high-tech support. Robotics help in 

seedling and plant management, fruit harvesting, 

plant protection, and weed control (Ampatzidis et al., 

2017). Remote sensing involves gathering qualitative 

and quantitative data via a satellite, aircraft, 

UAV/UGV, or probe. How agricultural systems 

change in location and time and how non-destructive 

sensing might reduce environmental consequences by 

avoiding resource depletion are significant to us. We 

can analyze molecular interactions and crop stress and 

its biophysical or biochemical characteristics (Mulla et 

al., 2013), as well as detect (even at early stages) plant 

stress-induced variations (leaf area index, chlorophyll 

content, or surface temperature), resulting in a 

different fingerprinting than the healthy condition 

(Meroni et al., 2010). Remote sensing for precision 

farming began in the 1980s with a few visible or near 

infrared bands, but was later developed as 

hyperspectral. As summarized in another work (West 

et al., 2003), plant-related events can be monitored in 

different spectral regions: pathogen propagules in the 

VIS (depending on the pathogen), chlorophyll 

degradation (necrotic or chlorotic lesions) in the VIS 

and red-edge (550 nm, 650–720 nm), photosynthesis 

disturbance as fluorescence (450–550 nm, 690–740 nm) 

and in the TIR (8000–14,000 nm), and senescence. They 

can detect disease in agricultural crops. A 

hyperspectral radiometer was utilized to determine 

photosystem II photochemistry's intrinsic efficiency 

from leaf reflectance, specifically the ratio Fv/Fm of 

two leaf ChlF-derived parameters, which represent 

the variable and maximum fluorescence (Peng et al., 

2017). Stressed leaves reduce Fv/Fm substantially 

(leaf chlorophyll remains same). The slope of 

reflectance in the 700–900 nm spectral range increased 

along with this drop, with excellent correlation of the 

first derivative reflectance in the NIR areas with 

Fv/Fm. 

Agricultural drones, often known as UAVs, 

can help with surveillance, sowing crops, battling 

pests, and crop monitoring. The “Sense Fly” (Sensefly 

et al., 2020) farm drone eBee SQ communicates with 

eMotion Ag software to analyze multispectral images. 

The software directly uploads drone multispectral 

photos to cloud services, encompassing hundreds of 

acres, for accurate crop monitoring and analysis. 

Instead, aircraft and satellite technologies are fully 

characterized (Omasa et al., 2006; Rudd et al., 2017). 

The former covers satellite and aircraft remote sensors 

and agriculture applications (landsat and GIS data on 

land use and nitrogen flow, aerial hyperspatial data 

for wheat growth estimation or farmland analysis, and 

aerial Lidar Data for 3-D remote sensing for terrain 

and forests). The latter emphasizes the pros and cons 

of satellites, UAS, and ground sensors, emphasizing 

UAS versatility or the suitability of the two systems for 

specific applications (such as on-the-go processing for 

some ground sensors, allowing instant herbicide 

applications without data processing delays). Low-

cost mini-UAVs for thermal and multispectral 

imaging are an extension of this technology (Bendig et 

al., 2012). This study used a mini-UAV system 

(HiSystems' MK-Okto) with a payload of about 1 Kg 

to carry a handheld low-weight NEC F30IS thermal 

imaging system and a Tetracam Mini MCA four-band 

multispectral imaging system. The system acquired 

thermal and multispectral images with georeferencing 

for comparability. The 15-minute flight facilitates 

small-scale applications. 

Remote sensing is also used for agricultural 

land use monitoring, crop yield forecasts, yield 

optimization, and ecosystem services (Weiss et al., 
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2020). Remote sensing for environmental monitoring 

(Huete et al., 2004) covers Earth's surface monitoring 

and characterisation, ecosystem sustainability, 

drought mitigation, human health, and other 

environmental studies. 

IoT can help sanitary certification and provide 

industrial data for traceability. Prunus spp. were 

identified, stored, and tracked using RFID microchips. 

plants (Luvisi et al., 2011) and grapevine clonal 

selection (Pagano et al., 2010). RFID has been utilized 

to identify all plants through ampelographic, genetic, 

and sanitary examinations. RFID can also be used to 

retrieve propagated material (Luvisi et al., 2012), tag 

mother plant vineyards, and certify products. Video 

processing, cloud computing, and robotics can detect 

tomato borer insects with appropriate phytosanitary 

treatment management (Rupanagudi et al., 2015). Real-

time tomato crop video is supplied to a cloud 

application for processing. Image analysis instructs a 

robot to spray pesticides totally autonomously to 

monitor the farm. A vineyard-wide wireless sensor 

network with self-powered nodes was also proposed 

(Perez-exposito et al., 2017). Epidemiological models 

on VineSens' hardware and software platform avoid 

diseases like downy mildew, helping farmers manage 

and save money by reducing phytosanitary 

treatments. The software allows users to collect 

weather data from various vineyard locations using a 

web-based interface on desktop or mobile devices. 

Remote sensed imagery and geospatial image 

processing using unmanned aerial vehicles (UAVs) 

with advanced hyperspectral, multispectral, and 

digital RGB sensors and terrain-based data are also 

used for crop management and insect pest detection 

(Vanegas et al., 2018). Systems like “Arable” and 

“Semios” monitor crops. The former sends weather 

and plant measurements to the cloud, allowing real-

time access to stress, pest, and disease indicators 

through a software platform (Arable et al., 2020). The 

letter installs remote-controlled pheromone 

dispensers, pest camera traps, soil moisture sensors, 

and leaf-wetness devices in each orchard block using 

a proprietary mesh network (Semios et al., 2020). 

Airborne platforms using multispectral and 

thermal cameras can monitor pathogens like Xylella 

fastidiosa (Xf) (Poblete et al., 2020), selecting spectral 

bands that are sensitive to Xf symptoms (blue bands 

paired with thermal area). Another study used aerial 

hyperspectral imagery and Sentinel-2 satellite data to 

construct a 3D radiative transfer modelling approach 

(3D-RTM) to assess olive orchard Xf infection 

dynamics (Hornero et al., 2020). Sentinel-2 time-series 

imaging indicated spatio-temporal markers for 

monitoring Xf virus damage across wide areas. Other 

agricultural uses are discussed (Cheng et al., 2017; Polo 

et al., 2015; Vazquez-arellano et al., 2016) and current 

big data analysis research in agriculture is reviewed 

(Kamilaris et al., 2017). Another study showed how 

nano-networked small sensors might collect fine-

grained data from objects and hard-to-reach regions 

(Balasubramaniam et al., 2013). A comprehensive 

overview covers architectures, areas, trends, potential 

and obstacles (Cruz et al., 2019). 
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