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Summary research papers: ​
​
Paper 1: Robot Farming: Transforming Agriculture with Advanced Techniques for Efficient Cultivation, Irrigation, and Crop 
Monitoring​
This paper focuses on SimulatedAI in Agriculture—Integration of AI-Driven Robots and Drones in Agriculture: Cultivation, 
Irrigation, and Monitoring​
​
Key findings: 

●​ Automation addresses challenges such as labor shortages, climate change and food security. 
●​ Showcases technologies like soil sensors, autonomous drones, and laser-weeding robots. 
●​ Examples include crop monitoring, irrigation and harvesting, spraying of chemicals and transplanting. 
●​ Highlight the possibilities for improved accuracy, lower labour costs and optimized resource allocation. 

 
 
Paper 2: A Comprehensive Review on Current Issues and Advancements of Internet of Things in Precision Agriculture 
In this paper, we aim to present the state of the art in IoT for agriculture, addressing new trends, protocols, challenges, and 
approaches leading toward IoT enabled smart farming.​
 
Key findings: 

●​ Learn how IoT, robotics, drones and AI work together to improve farm yield and efficiency. 
●​ Techniques focus on soil-less cultivation methods, such as hydroponics, and aeroponics, explaining adaptability. 
●​ Focuses on how agricultural Wireless Sensor Networks (WSNs), Unmanned Aerial Vehicles (UAVs), 

Unmanned Ground Vehicles (UGVs), machine learning, and image processing can be used in agriculture.​
 

 
 
 
 

 



Paper 3: Current Progress and Future Prospects of Agriculture Technology: Gateway to Sustainable Agriculture 
This paper review the advanced technologies in agriculture, focusing on IoT and UAVs, is provided in this paper quest to improve 
agricultural productivityand sustainability, summarizing all service categories with recent technologies asfar as IoT and UAVs. 
 
Key findings: 

●​ Looks at how IoT sensors, wireless communication technologies, and UAVs can revolutionize agriculture. 
●​ Emphasizes addressing challenges such as resource shortages, inferior food quality, pollution, climate change and 

urbanization, which has made such technology pivotal. 
●​ This is a review of major applications and services in agriculture such as soil monitoring, irrigation management, disease 

control, fertilization and harvesting. 
●​ Advanced agricultural methods, from greenhouse agricultural, hydroponics, vertical farming, and phenotyping. 
●​ Highlights the importance of food safety and transportation technologies in curtailing food wastage. 

 
Paper 4: Modern Physical Methods and Technologies in Agriculture​
This paper proposes the new theoretical and practical results of the application of modern physical methods and technologies in 
agriculture are discussed: management of spectrum of solar radiation in greenhouses, laser remote sensing, laser-induced 
breakdown spectrometry (LIBS), Mueller polarimetry, nanotechnology, plasma technologies and optical methods of phytopathogens 
detection. 
 
Key findings: 

●​ Solar Spectrum Management: Photoselective and photoconversion coatings on the greenhouse cover; facilitate the passage 
of light from sun to tissue; by altering the spectrum of incoming sunlight. 

●​ Remote Sensing for LiDAR: Intellectual, Environmental, and Societal Challenges of an Emerging Technology for Diagnosing 
Plant Conditionheids in Urban and Agricultural Environments 

●​ Laser-Induced Breakdown Spectrometry (LIBS): A focused review of LIBS as a rapid chemical diagnostic tool in soil, 
water, plant, and food analysis. 

●​ Mueller Polarimetry: Discusses the field of Muller polarimetry as applied to biological and agricultural diagnostics. 
●​ Nano-Agri-Food: Focuses on the manufacture and usage of such nano-objects that exhibit antiseptic action in plants and 

animals in agriculture and food industry 



●​ Plasma Technologies: To process develops plasma technologies employable for seed treatment, plant disease control, 
increasing plant resistance, etc. 

●​ Optical Methods for Detection of Phytopathogens: A Survey on Spectral Imaging, IR Spectroscopy, Raman Spectroscopy, 
Fluorescent Methods, and Terahertz Time-Domain Spectroscopy (THz-TDS)-The Science, the Algorithms, and a Database for 
Plant Diseases Detection. 

 
Paper 5: AI in Precision Agriculture: A Review of Technologies for Sustainable Farming Practices​
This paper scunders on the application of AI based technology and its use in the field of precision agriculture for sustainable and 
efficient farming. 
 
Key findings: 

●​ Offers an overview of the recent researches and utilizations of AI technologies to sustainable agriculture in the fields of crop 
monitoring, resource management, decision support systems and automation. 

●​ It showcases AI-based solutions, such as machine learning, computer vision, and sensor technology. 
●​ Besides these, there are speeches on crop monitoring applications where satellite imagery, drones and 

ground-based sensors help to examine plant health to optimize irrigation strategies. 
●​ AI Decision Support Systems which assist the farmers in taking necessary decisions based on weather forecasting. 
●​ This includes how AI is used to make the best of water, fertilizer and pesticide with smart irrigation systems and AI-based soil 

conditions analysis. 
●​ It focuses on automation of farming operations through robotics and autonomous vehicles. 
●​ Touch on ethical issues, data security and the rural divide. 
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Paper 6: Harvesting the Future: AI and IoT in Agriculture 
This paper analyzes the global agricultural landscape is evolving with the dual forces of Artificial Intelligence (AI) and the Internet of 
Things (IoT), and in this paper, the researcher magnificently synthesize a wide body of studies that unveil the potential of AI and 
Machine Learning (ML) algorithms to revolutionize crop management, precision agriculture, and supply chain efficiency. 
​
​
 
Key findings: 

●​ Showcase how data from sensors, drones and satellites is used for optimal resource utilization, increased yield and 
monitoring livestock health. 

●​ Covers how IoT connects with big data and knowledge-based systems, and how to solve some challenges regarding the 
management of farm data. 

●​ It explores the increasing adoption of smart agriculture techniques with the help of better IoT sensors at lower costs and 
advancements in AI. 

●​ Enables better resource allocation, predictive analysis, and self-operating farms which are transforming conventional farming 
methods. 

●​ Comments on the broader societal implications and next steps in the implementation of smart agriculture systems, which 
make an important contribution towards increasing agricultural productivity, sustainability, and profitability. 

●​ Contrast between traditional approach in Agriculture and AI and IoT-based farming that demonstrate how AI and IoT 
technologies transform traditional ways for precision, efficiency, and sustainability in farming. 

●​ Such approaches could pave the way for more cost-effective technologies, advanced AI models applicable across different 
crops, better IoT connectivity in rural environments, and AI regenerative agriculture models that incorporate learning from 
traditional or local knowledge.​
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Critical Analysis: ​
The six studies collectively show how innovative tools — such as AI, drones and sensor networks — are transforming farming, 
addressing issues like resource waste and crop management. By pairing drones with laser-based soil analysis, for example, farmers 
can monitor their fields and assess soil health in real time, replacing guesswork with precise data. These innovations also promote 
environmentally friendly practices, such as using smart sensors to spray pesticides only where needed, reducing chemical use while 
still protecting harvests. Such work emphasizes live data streamed from satellites or ground sensors to calibrate irrigation, avoiding 
both drought and drown. Aside from quick systems fixes, many papers are about the future: affordable technology for small farms, 
for example, or the melding of traditional farming wisdom with AI to enhance sustainability. 
 
However, gaps remain. Though lab studies lauding technologies such as laser soil scanners abound, real-world tests under the 
unpredictable conditions of the field are few, prompting questions about practicality. Social worries — say, over job losses due 
to automation or risks to data privacy — are recognized but not explored in detail. Searching access to these tools for small 
farmers—grants, community techsharing—are mentioned but not comprehensive strategies. High startup costs for, say, drones or AI 
systems are bemoaned, but few papers suggest how to fix them, like with renewable energy solutions to power-hungry devices. 
Collectively, these studies present an encouraging but partial picture, highlighting the need for deeper collaboration in the design 
process between the developers of new technology and farmers, to ensure technologies are both practical and equitable. 
​
 
​
Connections: ​
 
1- A Collaborative Focus on Technological Solutions 
2- A Shared Focus on Sustainability and Efficiency 
3- Data-Driven Decision-Making 
4- Complementary Technologies 
5- Overlapping Challenges 
All papers identify barriers to adoption: 

●​ High Costs: Start-up investments in AI/IoT infrastructure 
●​ They require training for Technical Complexity 
●​ Gaps in infrastructure: Issues of connectivity in rural areas 
●​ Ethical Considerations: Data privacy and labor displacement 



​
​
Conflicts between the findings: ​
​
Together, the papers paint a future in which technology transforms agriculture with an eye toward precision, sustainability and 
efficiency. However, there are significant empirical validation, equitable access and ethical framework gaps that need to be solved. 
For instance: 
1- Tech development rarely includes farmers’ perspectives, risking unmet needs on the ground. 
2- Interdisciplinary collaboration (technologists + policymakers + ecologists) is necessary to balance innovation with socioeconomic 
and environmental realities. 
 
 
Synthesis Matrix for Literature Review:  
 
 

Study  Authors  Year  Research 
Design  

Key Findings Methodology  Limitations  

Robot Farming: 

Transforming 

Agriculture with 

Advanced 

Techniques for 

Efficient 

Cultivation, 

Irrigation and Crop 

Jobe, Yetik, 

Ünal 
2024 

AI-driven 

robots and 

drones in 

agriculture

​  

Highlights potential for 

increased precision, reduced 

labor costs, and optimized 

resource use.​  

Review of existing 

literature, analysis of 

case studies​  

High initial costs, 

technical complexities, 

need for training, and 

infrastructure 



Monitoring​  

A Comprehensive 

Review on Current 

Issues and 

Advancements of 

Internet of Things 

in Precision 

Agriculture​  

S. Dhanasekar​ 2025 

Current state 

of IoT in 

agriculture

​  

Covers WSNs, UAVs, UGVs, 

machine learning, and image 

processing in agriculture. 

Provides an overview of 

smartphone applications for 

smart farming.​  

Review of existing 

literature, analysis of 

IoT applications in 

agriculture​  

Security of sensitive 

electronics, loss of 

wireless signals, need for 

constant internet 

accessibility 

Current Progress 

and Future 

Prospects of 

Agriculture 

Technology: 

Gateway to 

Sustainable 

Agriculture​  

Khan, N.; Ray, 

R.L.; Sargani, 

G.R.; Ihtisham, 

M.; Khayyam, 

M.; Ismail, S.​  

2021 

IoT and UAV 

applications 

to improve 

agricultural 

production 

and 

sustainability

​  

Analyzes trends in advanced 

technology-based agricultural 

studies, highlighting the latest 

developments in IoT and other 

technologies that support 

advanced agriculture.​ 

Review of advanced 

technology-based 

articles, focusing on 

smart agriculture, 

precision agriculture, 

UAVs, wireless 

communication 

technologies, and 

smartphone 

Identifies challenges in 

the agricultural industry, 

including energy 

consumption, lack of 

awareness, and the need 

for skilled manpower. 



technologies 

applications in 

agriculture.​  

Modern physical 

methods and 

technologies in 

agriculture​  

S V Gudkov, R 

M Sarimov, M 

E Astashev, R 

Yu 

Pishchalnikov, 

D V Yanykin, A 

V Simakin, A V 

Shkirin, D A 

Serov, E M 

Konchekov, N 

G Gusein-zade, 

V N Lednev, M 

Ya Grishin, P A 

Sdvizhenskii, S 

M Pershin, A F 

2024 

Application 

of modern 

physical 

methods and 

technologies 

in agriculture, 

including 

solar 

spectrum 

management

, laser remote 

sensing, 

LIBS, Mueller 

polarimetry, 

nanotechnol

Presents an overview of: 

passive management of the 

solar spectrum in 

greenhouses; laser remote 

sensing of agro- and 

biosystems; modern laser 

express technologies for 

chemical analysis; optical 

methods used in biological and 

agricultural diagnostics; 

production and application of 

nano-sized objects in 

agriculture and the food 

industry; the use of numerous 

plasma technologies in 

Objective estimation of 

physical methods 

available for the 

solution to agricultural 

problems.​  

Limitations include the 

need for miniaturization 

and reduced energy 

consumption for lidar 

applications, as well as 

technical difficulties in 

scaling plasma treatment 

technologies. 



Bunkin, M Kh 

Ashurov, A G 

Aksenov, N O 

Chilingaryan, I 

G Smirnov, D 

Yu Pavkin, D O 

Hort, M N 

Moskovskiy, A 

V Sibirev, Ya P 

Lobachevsky, 

A S Dorokhov, 

A Yu Izmailov​  

ogy, plasma 

technologies, 

and optical 

methods for 

detecting 

phytopathog

ens.​  

agriculture. Also investigates 

optical methods for detecting 

phytopathogens.​  

AI in precision 

agriculture: A 

review of 

technologies for 

sustainable 

farming practices 

Adebunmi 

Okechukwu 

Adewusi, 

Onyeka Franca 

Asuzu, 

Temidayo 

2024 

Integration of 

AI 

technologies 

in precision 

agriculture to 

enhance 

Synthesizes recent research 

and developments in AI 

applications, covering key 

areas such as crop monitoring, 

resource management, 

decision support systems, and 

Highlights the need for 

interdisciplinary 

collaboration to 

address the complex 

issues associated with 

the sustainable 

Ethical considerations, 

data security, and the 

digital divide in rural 

areas are among the 

challenges that need 

attention. 



Olorunsogo, 

Chinwe 

Iwuanyanwu, 

Ejuma Adaga, 

and Donald 

Obinna 

Daraojimba​  

sustainability 

and optimize 

farming 

practices.

​  

automation. The adoption of 

AI-driven techniques, including 

machine learning, computer 

vision, and sensor 

technologies.​  

implementation of AI 

in precision 

agriculture.​  

Harvesting the 

Future: AI and IoT 

in Agriculture​  

Abbas 

Hameed Abdul 

Hussein, 

Kadhim A. 

Jabbar, Aymen 

Mohammed, 

Laith Jasim​  

2024 

The 

transformativ

e impact of 

Artificial 

Intelligence 

(AI) and the 

Internet of 

Things (IoT) 

in modern 

agriculture.

​  

Data from sensors, drones, and 

satellites to enable optimized 

resource use, enhanced crop 

yields, and better livestock 

health monitoring. The 

integration of IoT with big data 

and knowledge-based 

systems. Smart agriculture 

techniques, driven by 

cost-effective IoT sensors and 

AI advancements.​  

Examines various 

sources such as 

sensors, drones, and 

satellites.​  

The need for internet 

access and technical 

training. 
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