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Real time monitoring or smart farming 
represents a significant technological advancement in 
the agricultural industry. It makes use of cutting-edge 
agricultural technologies to improve farm 
management duties. This approach leverages 
advanced sensors, satellite imagery, data analytics and 
IoT (Internet of Things) devices to provide farmers 
with latest information about their crops, soil 
conditions and other environmental factors. 
Numerous obstacles such as soil salinity, crop quantity 
and quality and potential increase in soil sensitivity to 
desertification hinder agricultural output and reduce 
crop productivity. Therefore, a key concern for 
increasing those national economy lies in integrating 
modern technologies to enhance the agriculture sector. 
The main aim of Real time monitoring is to enhance 
productivity, optimize resource use and ensuring food 
security in an increasingly challenging global 
environment. Smart farming goes beyond precision 
agriculture by base management tasks not only on 
location but also on data improved by context and 
situation awareness driven by real-time occurrences. 
Precision agriculture simply considers variability in 
the field. This review explores the innovations, 
challenges and overall impact of real-time monitoring 
in modern farming. 

A wide range of technology collectively 
contribute to more efficient and sustainable 
agricultural practices. These innovations include: 

• Drones, Satellite Imagery and Sensor 
Technologies: Aerial monitoring via drones 
and satellites provides a panoramic view of 
farmland offering insights that are not easily 
visible from the ground. These technologies 
can capture high-resolution images that help in 
mapping fields, identifying problematic areas 
and assessing crop health and yield. They are 
particularly valuable for large-scale farms 
where manual monitoring is not possible. 
Sensor technology is one of the most significant 
advancements in precision agriculture like soil 
sensors measure moisture levels, pH, 
temperature and nutrient content that allows 
farmer to make decision on irrigation, 
fertilization and planting schedules. Crop 
sensors monitor plant health and detects stress 
due to pests, diseases or nutrient deficiencies. 

• IoT and Connectivity: The integration of IoT 
devices in farming allows for continuous data 

collection and communication between 
different systems. For example, automated 
irrigation systems can be connected to soil 

moisture sensors ensuring that crops receive 
water precisely when needed. Real-time data is 
transmitted to central systems where it can be 
analyzed and acted upon immediately. 

• Data Analytics and AI: Advanced data 

analytics and artificial intelligence (AI) plays a 
crucial role in making sense of the vast 

amounts of data generated by sensors and 
other monitoring tools. AI-driven platforms 
can predict weather patterns, identify potential 

pest outbreaks and optimize resource 
allocation. Machine learning algorithms 
improve over time leading to increasingly 
accurate forecasts and recommendations. 

• Automated Machinery: Autonomous tractors 
and harvesters equipped with GPS and other 
real-time monitoring systems represent 

another leap forward in farming technology. 
These machines can operate with minimal 
human intervention following precise routes 
and adjusting their actions based on real-time 

data. 

The adoption of real-time monitoring 
technologies offers numerous benefits that contribute 

to the overall efficiency, sustainability, and 
profitability of farming operations: 

• Increased Crop Yields: It provides detailed 

and timely information to farmers. Real-time 
monitoring allows for more precise 
management of crops leading to higher yield. 

• Resource Optimization: It gives the ability to 

use resources more efficiently. Water, 
fertilizers and pesticides can be applied in 
precise quantities hence reducing waste and 

minimizing environmental impact.  

• Early Detection of Issues: Real-time 
monitoring enables the early detection of 

potential problems such as pest infestations, 
diseases or nutrient deficiencies. By addressing 
these issues promptly farmers can prevent 
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significant damage to their crops thus avoiding 

loss and ensuring a more consistent output. 

• Sustainability and Environmental Protection: 
Precision agriculture promotes sustainable 
farming practices by reducing the overuse of 
chemicals and water. It also helps in 
maintaining soil health through better 
management practices. As a result, real-time 
monitoring contributes to the long-term 
viability of farming and the preservation of 
natural ecosystems. 

• Labor Efficiency: Automation and real-time 
data reduce the need for manual labor, 
particularly in monitoring and decision-
making processes. This is especially beneficial 
for large farms where it would be labor-
intensive and time-consuming to manually 
monitor every aspect of the farming process. 

Despite the numerous benefits real-time 
monitoring in farming has also its challenges: 

• The cost of setting up a real-time monitoring 
system can be expensive, especially for small 
and medium-sized farms. The expense of 
purchasing sensors, drones, IoT devices and 
data analytics software can be a significant 
investment and the return on investment may 
not be immediately seeming. 

• The vast amount of data generated by real-time 
monitoring systems can be overwhelming. 
Effective data management requires robust 
infrastructure and sophisticated software to 
store, analyze, and interpret the data. Without 
proper data management practices, the sheer 
volume of information can become a burden 
rather than an asset. 

• Operating and maintaining real-time 
monitoring systems require a certain level of 
technical expertise. Farmers may need to 
undergo training or hire specialists to manage 

these systems, which can add to the overall 
cost and complexity of adoption. 

• In rural areas, where many farms are located, 
reliable internet connectivity can be a 
challenge. Real-time monitoring systems rely 
on constant data transmission, and poor 
connectivity can hinder their effectiveness. 
This is particularly true for IoT-based systems 
that require continuous communication 
between devices. 

• As with any digital system, real-time 
monitoring technologies are vulnerable to 
cyber threats. Farmers must be aware of the 
risks associated with data breaches and 
unauthorized access to their systems. Ensuring 
data security and privacy is crucial to 
maintaining trust in these technologies. 

• While real-time monitoring is highly effective 
on large farms with significant resources, 
scaling these technologies for smaller farms 
can be difficult. The cost and complexity of 
implementation may not be justified for farms 
with limited acreage or output, leading to a 
potential divide between large and small-scale 
operations. 

Future Prospects 

Real-time farming appears to have a bright 
future since ongoing technological developments can 
help to resolve some of the present issues. 
Technologies like 5G connectivity which promises 
more dependable and quick data transmission may be 
able to solve rural connectivity problems. 
Furthermore, a wider range of farmers, especially 
those with smaller operations may be able to adopt 
precision agriculture when more reasonably priced 
sensors and data analytics technologies become 
available. Moreover, the integration of blockchain 
technology could enhance data security and providing 
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farmers with greater control over their data. As these 
technologies continue to evolve, real-time monitoring 
is expected to play an increasingly central role in 
global agriculture helping to meet the growing 
demand for food in a sustainable and efficient manner. 
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