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The challenges of
modern farming
Farmers today face increasing pressure from all fronts: they 
are expected to meet rising food demand, with less space, 
whilst adapting to climate change and without using as many 
chemical treatments to be in line with strict regulations.

It’s a global challenge, and a major part of the Sustainable
Development Goals for 2030, which promote more sustainable 
practices in agriculture and beyond.

Three of the major issues farmers face include:

1.  Sustainable agriculture - using farming practices that
 are not wasteful, and reduce or adapt the treatments   
 used to avoid affecting teh local environment, including  
 encouraging insect populations.

2.  Increased yields - population projections expect 9.1   
 billion people by 2050, requiring overall food production  
 to increase by almost 70%. Farmers need to be able to   
 proprecision and consistency.

3.  Cutting costs - farms need to be cost-effective in   
 unstable conditions. This means finding a balance   
 between identifying unchangeable factors, such as   
 spacing between seeds in a field, and adaptable   
 factors, such as volume of treatments required.

Modern farming now involves new technologies that save
time, effort, and money. Revolutions in agriculture tools are
making it possible to adapt to the future. Practices such as
precision agriculture techniques enhance this - and drones
are a part of it. Explore this eBook to discover how drones
and specialized software are helping agronomists and
farmers worldwide save money, resources, and protect their
local environment so they can adapt to modern agriculture.

What solutions 
can farmers use?
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What is precision agriculture?

Agriculture has evolved from passive, subsistence farming
to use cutting-edge, modern technology to be more efficient
and environmentally friendly. Precision agriculture is
exactly what it sounds like: agriculture that takes advantage
of modern data and machinery to make farming as precise,
efficient, and productive as possible. Whether this is using a
GPS to guide tractors or drones to gather crop information,
precision agriculture is a diverse practice. In this eBook, we
explore precision agriculture that uses UAVs and specialized
photogrammetry software offered by Comharra.



This is why they are helpful: they 
gather data that is incredibly precise 
and accurate that can be used to ana-
lyze how a crop is growing, areas of 
stress, and help implement treatment 
plans that are less resource expensive, 
which in turn helps agriculture move 
towards more sustainable practices.

Precision agriculture is in use all over 
the world, ranging from crops like oats 
to sugar cane. Using drones gives 
farmers and agronomists insights 
into the state of their crops on a large 
scale. Drones can be used all over the 
world, with some restrictions on the 
size and distance a drone flies in dif -
ferent countries. However, the benefits 
of using drones can be seen wherever 
drones are. 

Drones have evolved in the past 
decade to have capabilities we never 
could have imagined. Now, drones 
with specialized cameras can pick up 
heat signatures, light frequencies, 
and imagery feedback that provides 
incredibly helpful information about a 
field that is not available in the same 
way to the naked eye.  

Where is it? How do drones help?



-

-
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What does our service bring? Our fully CAA
licenced pilots flying the latest specialty drone
are able to capture images from the right 
camera.

We enable and support our clients in identifying 
things such as how the plants reflect green
light, which in turn gives insight into the
state of chlorophyll in crops and thus,
the health and vigor of the plants. 

Indices, analyse the difference in spectral bands
of light to look at the factors causing
plant stress. This insight was previously
unavailable at such an accessible,
commercial scale, and yet it can now
be used by any farmer in the field or back at 
base.

It has gained significant value in terms of         
providing new knowledge and in becoming        
accessible worldwide.

The value of drone photogrammetry
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Trial plot management

Detect crop 
variability

Maximize 
yields

Scout and 
inspect

At Comharra we have two specific solutions for agriculture:

Multispectral: We use our highly accurate positioned drones 
to capture images using multispectral cameras that are then 
generated into highly reliable maps that are able to tell you 
about the state of your crops and stress hotspots in your 
fields.

RGB: Using high definition cameras we are able to generate 
into highly reliable maps that are able to be measured within 
cm accuracy that can help with planning and allow insights 
into a field before anything is visible from ground level.

What does Comharra do?
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How drone mapping can
help you in your fields

Decision cycle and crop cycle - Fast crop scouting - Sustainable agriculture
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Crop 
cycle

Drones provide more information 
to growers before they make a 
decision that might affect the crop. 
As a result, the impact of the       
decision - or decision cycle -           
is made more effective by being 
based on more data. This, in turn, 
means the crops are better taken 
care of which improves the crop 
cycle.

Drones enter the agriculture cycle 
as part of a decision cycle. It looks 
like this.

Decision cycle
vs crop cycle

1. Surveying/scouting

 a.  Our drones can be used to
  collect data about a site.
  The data collected
  in the processed using
  our software.

 b.  We are able to process offline
  or cloud based and provide
  results where anomalies can
  be highlighted with vegitation
  indices and shared using the
  cloud for further analysis.

2. Interpret findings

 a.  Once the data has been
  processed, farmers and
  service providers can analyze
  the data, looking at factors such
  as.

  i. Using machine learning and 
  AI for crop counting, row
  detection, and weed
  managment.
  
  ii. Areas of stress or general 
  status of their field and crops
  - e.g. affected by pests,
  diseases, nutrient deficency,
  animals or weather.
  
  iii. Land topography - flood
  prone areas, elevation, soil
  characteristics, etc.

  iv. Determine field boundaries
  - locate and create records of
  field areas.

  v. Planning targeted operations
  or variable rate mapping to 
  have specialised treatment
  plans to minimal resource use
  to cut costs and treatments.
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3. Make a decision

 a.  Farmers and agronomists
  can then decide on how best
  to use the information they
  have been provided. They can
  plan for localized pesticide
  application on their crops or
  trial plots, new irrigation
  techniques, and store their
  data as a record of work done,
  success, and improvements.

4. Implement Plan

 a.  After a decision has been made,
  all that is left is to take action.
  A grower/farmer can upload a
  prescription map to precision
  agriculture compatible machinery
  for site-specific application,
  using GPS positioning or more
  accurate alternatives such as
  RTK* to enact treatment plans or
  new application techniques.

*RTK (Real-Time Kinematic) is a
technique used to ensure higher
positional accuracies by providing
corrections to common errors.
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Common Agriculture Workflow  
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This process can be repeated 
throughout the year, regardless of 
where you are in the crop cycle. 
Regular updates about the status of 
your crop will actually enable you to 
get better overall results by tending 
to the needs of a field before a 
problem becomes widespread.
The insight analytics of using          
different indices empower farmers 
to identify potential issues before 
they’re really a problem.

When should you 
do it?

What’s the point of more                   
information? If you’ve coped fine 
without it beforehand, why would 
you be interested in a change of 
technology? What are the benefits?

1.  Identify problems early - plan  
 a solution before your crops   
 are affected.

2.  Comprehensive view of a crop  
 - actually see all of the plants,  
 even if they’re in the middle of  
 the field.

3.  Apply inputs more effectively 
 use fewer pesticides or          
 treatments, and practice more  
 environmentally friendly   
 practices whilst saving
 money and resources.

4.  Minimize unintended impacts  
 on the local environment.

Why should you 
use drones?
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Vegetation indices:
a key tool in precision 
agriculture

What are they and how they work – Examples of most commonly used indices 
When to use NDVI and NDRE – How custom indices work
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Let’s first look at light. The light we can 
see around us is just part of a wider 
spectrum, where there are different 
wavelengths that we cannot perceive 
with a naked eye.

How objects around us interact with 
that light affects how we see them - 
plants reflect green light, making them 
green to us. Everything has a specific 
spectral signature, which is the        
collection of wavelengths it absorbs, 
transmits, and reflects.

This signature can be affected by
several factors, including changes of 
the object itself - in this case, a plant.   
If you can look at this signature and 
analyze changes or deviances from 
the norm, you could find out about the 
health of a crop before your eyes even 
see anything on the plant.

Making a difference in precision
agriculture: vegetation indices

A vegetation index is the combined
surface light reflectance measured on
at least two wavelengths that highlight
a particular property of a plant or
crop.

Vegetation indices are calculated 
according to the reflectance     
properties of vegetation. It’s done with 
multispectral imaging. You can use 
vegetation indices to investigate  
several features about a plant,  
including the stage of its growth cycle, 
water stress levels, or even nutrient  
deficiencies.



TYPES OF CAMERA AND INDICES

An RGB camera
aka a red-green-blue camera 

• The most standard camera carried 
by drones

• Captures all the standard visible 
colours and wavelengths - or all 
visible light 
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Drones can now carry multispectral
cameras that capture all the data
necessary to generate vegetation
index maps of fields, giving farmers an
unparalleled level of understanding of
their crop. There are several different 
indices they can use to get different 
types of information.

What does this
matter with
drones?

What indices can it generate?

•  Visible Atmospherically   
 Resistant Index (VARI) VARI   
 works with RGB imagery rather  
 than infra-red alternatives.
 Simply, it detects how much
 greenery is present and can help
 detect plant stress.

•  Triangular Greenness Index (TGI)  
 - The TGI looks at chlorophyll  
 sensitivity to provide insights into  
 nitrogen levels in leaves, which  
 helps inform how farmers apply 
 fertilizers.



A multi-spectral camera 

• Detect light waves and behaviour 
outside of the visible spectrum 

• Gather near infrared imagery and 
light 

• More varied vegetation indices 
from these specialised cameras

TYPES OF CAMERA AND INDEX
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How plants reflect light is an indicator 
of their health. Multi-spectral cameras 

capture light we cannot see, provides 
more data for analysis.

What indices can it generate?

•  Normalised difference    
 vegetation Index, or NDVI - this  
 is the most common vegetation  
 index.      
 It uses the red band of light and
 the near-infrared light to   
 calculate reflectance values. The  
 index results in providing an   
 estimation of the amount of   
 chlorophyll in plants. The
 deterioration of chlorophyll is  
 symptomatic of a plant’s   
 declining health, so the NDVI is  
 critical to identifying
 problems early.

•  Green Normalised Difference  
 Vegetation Index (GNDVI) -   
 similar to the NDVI index, this  
 index gives information about  
 the rates of photosynthesis
 which informs growers about  
 plant stress. Instead of using
 red light like NDVI, this index uses
 green.

• Normalised Difference Red Edge 
 Index (NDRE) - this index uses
 near-infrared light to look at   
 plant conditions for middle and  
 late season crops that already  
 have significant levels of   
 chlorophyll due to having   
 already grown.

•  Leaf Chlorophyll Index (LCI) -  
 this index will assess chlorophyll  
 content in areas with high or   
 total leaf coverage, helping   
 assess nutrient deficiencies



Why am I using a drone for this,  
not a satellite image?  
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vegetation indices  
typically used by  

precision agriculture 
specialists. 

1.  A drone can provide immediate
 information on the day you need  
 it, and are easy to update -   
 unlike a satellite which uses fixed  
 sensors for years.

2.  UAVs are ideal for on-demand  
 work and provide high-resolution  
 imagery that is not impacted by  
 cloud coverage, unlike satellite  
 imagery.

3.  The Ground Sample Distance  
 (GSD) represents how many   
 centimeters a pixel represents in  
 an image. Satellites range from  
 a GSD of 10 meters to 0.5   
 meters, where as drones can
 be reliable from 0.5cm up to   
 10cm, depending on the   
 operator and accuracy of the  
 geolocational system used   
 (eg RTK or GPS).



Which indices 
do I need? 
Well, the key thing is to be clear on 
is what you want to find out. Do you 
want a holistic assessment of the field, 
or are you investigating water stress? 
When you know that, it narrows down 
your choices. our software comes with 
an index generator and index calcu-
lator tools to do the work for you or 
empower you to use your own formu-
las, getting the results needed about a 
field. 

Two of the most commonly used indi-
ces are NDVI and NDRE. They help 
analyze the health of plants. For 
instance, in the NDRE image on the 
right, low chlorophyll content is shown 
in areas colored in red and high chlo-
rophyll content in areas with more 
green, following the spectrum at the 
bottom of the image. This will help a 
farmer identify plant stress and plan 
treatment.

THE TWO MOST COMMONLY USED INDICES ARE NDVI AND NDRE:

NDVI 

• Indicates crop health from early 
to medium stages of growth , so is 
used earlier in the growing season.

• Requires a multi-spectral camera.

• Used to measure biomass, and in 
forestry, it can quantify forest sup -
ply and leaf area. 

• Better for later stages of growth, 
especially for cereals, high biomass 
or dense crops, and permanent 
tree crops.

• Requires a multi-spectral camera.

• It analyses chlorophyll content in 
leaves without disruption from the 
soil in the background. Only used 
when red and near infra red light 
can be compared, as in late stage 
or permanent crops, known as the 
red band.

NDRE



 

 
You can in fact customize indices for 
your own work and farm. As an exam-
ple, custom indices can be used for 
masking soil or vegetation from the 
map to get more focused results. 
One example of a custom index is 
the Anthocyanin Reflectance Index. 
Anthocyanins are specific pigments 
found in new leaves or ones going 
through senescence. Plants that are 
weakening will have higher concentra -
tions of anthocyanins, so this index is 
adept at identifying stressed vegeta -
tion. 

How can I specify 
what i am looking 
at?



www.comharra.com
For a free demo, please contact us at


