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DESCRIPTION

Unmanned aerial systems have become widely adopted tools for
observing agricultural fields with a level of detail that is difficult
to achieve through ground-based inspection alone. These
aircraft, commonly referred to as drones, are capable of
capturing high-resolution imagery and sensor data from above
crop canopies, offering a structured way to evaluate plant
conditions across large and small farming areas. Their use has
expanded as improvements in on-board cameras, positioning
systems, battery efficiency, and data processing software have
made aerial observation more practical for routine agricultural

work [1,2].

In conventional farming practice, field assessment is often
carried out by walking through plots and visually examining
plant health, soil conditions, and signs of stress. While this
method provides direct contact with crops, it can be limited by
time requirements and physical accessibility, especially in
extensive or irregularly shaped fields. Aerial imaging systems
reduce the need for continuous ground inspection by providing
a broad overview of crop conditions in a single flight, while also
capturing fine spatial details that may not be easily noticed from
the ground [3].

Modern drone platforms are typically equipped with stabilized
cameras and navigation systems that allow them to follow pre-
programmed flight paths. These flight paths are designed to
ensure that images overlap sufficiently so that they can later be
combined into continuous field representations. The resulting
image sets can be processed into detailed maps that show
variations in crop appearance across different zones. Depending
on the sensor configuration, data may include standard color
imagery, multispectral reflectance information, or temperature-
based measurements, each contributing different types of insight
into crop behavior [4].

Drone-based agricultural imaging also supports the early
identification of crop stress and irregular growth patterns.
Changes in plant color, canopy density, and surface temperature
can indicate issues such as nutrient deficiencies, water stress,

pest activity, or disease development. By identifying these
variations at an early stage, farmers and agricultural specialists
can investigate affected areas more efficiently and take
appropriate management measures. This can help reduce
unnecessary treatment of unaffected portions of a field and
support more targeted use of agricultural inputs [5,6].

Another important application of drone imaging is the
assessment of crop development throughout the growing season.
Repeated flights can provide images from different stages of
plant growth, allowing changes in crop condition to be
monitored over time. Comparing images collected at different
dates can reveal patterns related to plant establishment,
vegetation development, flowering, and maturity. Such temporal
information can be useful for evaluating the effectiveness of
irrigation and fertilization practices and for identifying areas
where crop growth differs from expected conditions [7,8].

The information obtained from drone surveys can also be
integrated with geographic information systems and other

agricultural data platforms. Image-derived maps can be
combined with information such as soil characteristics, field
boundaries, weather conditions, irrigation schedules, and

historical yield records to support more detailed field analysis.
This integration enables agricultural managers to examine
and

relationships between environmental conditions crop
performance and can contribute to more site-sspecific
management practices. As data processing and artificial

intelligence techniques continue to develop, automated analysis
of drone imagery may further improve the speed and consistency
of agricultural monitoring [9,10].

CONCLUSION

Aerial drone imaging is becoming an important component of
modern agricultural information systems because it provides
detailed spatial and temporal insights into crop conditions.
When combined with soil data, weather records, irrigation
information, and yield measurements, it contributes to a more
complete  understanding of field behavior. Ongoing
improvements in sensor design, image analysis techniques, flight
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automation, and data processing methods are expected to

further expand the practical value of aerial monitoring systems

across diverse agricultural environments worldwide.
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