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Abstracts

Introduction to Imaging Technologies for Precision Agriculture

The global imaging technologies for precision agriculture market size was $885.0 million

in 2022, and with a CAGR of 11.27%, it is expected to reach $1,690.6 million by 2028.

The adoption of imaging technologies in agriculture is driven by multiple factors. Firstly,

the need for precision and efficiency pushes farmers to optimize their agricultural

practices by utilizing data-driven insights from imaging technologies, enabling them to

identify crop health issues and apply targeted treatments. Secondly, these technologies

offer cost savings by reducing excessive resource usage, minimizing chemical inputs,

and lowering labor costs through automation. Thirdly, imaging technologies contribute to

environmental benefits by promoting sustainable farming practices, reducing chemical

runoff, and preserving natural resources. Lastly, in the face of climate change, these

technologies aid in continuous crop monitoring, assisting farmers in adapting to

changing conditions and ensuring food security. Overall, these factors combine to

accelerate the adoption of imaging technologies in precision agriculture.

Market Introduction

Imaging technologies in precision agriculture involve the use of various sensors and

cameras to capture detailed information about crops, soil, and other environmental

factors. These technologies enable farmers and agronomists to monitor and analyze

crop health, detect diseases, assess nutrient levels, and identify pest infestations with a

high level of accuracy. Aerial and ground-based imaging solutions are used for crop
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monitoring, soil mapping, and climate monitoring.

Impact

Increased Productivity and Yield: Imaging technologies such as drone-based imaging

and satellite-based sensors provide real-time insights into crop health and growth

patterns. Farmers can detect early signs of diseases, nutrient deficiencies, or pest

infestations, enabling them to take timely action. By addressing these issues promptly,

they can improve crop health and achieve higher yields, maximizing their overall

productivity and profitability.

Resource Efficiency and Cost Savings: Through imaging technologies, farmers can map

variations in soil health and moisture levels across their fields. This data helps them

tailor irrigation and fertilizer applications precisely to meet crop requirements, reducing

waste and optimizing resource utilization. By using inputs more efficiently, farmers can

save costs on excess chemicals and fertilizers, contributing to higher profitability and

sustainable agricultural practices.

Sustainability and Environmental Benefits: Imaging technologies promote sustainable

farming practices by minimizing the use of agrochemicals. With the targeted application

of fertilizers and pesticides, there is less runoff into water bodies, reducing water

pollution. Additionally, optimizing irrigation lowers water consumption, conserving this

valuable resource. These practices contribute to environmental preservation, soil health

improvement, and a reduction in the overall ecological footprint of agriculture.

Data-Driven Decision-Making and Precision Agriculture: The data collected through

imaging technologies provides valuable insights into crop performance and field

variability. Farmers can analyze this data to make informed decisions on planting,

harvesting, and resource allocation. Precision agriculture techniques, enabled by

imaging technologies, involve prescription mapping, variable rate technology, and

automated machinery. These strategies streamline farming operations, enhance

efficiency, and ultimately lead to more sustainable and productive agricultural systems.

Market Segmentation:

Segmentation 1: by Application

Crop Monitoring
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Soil Mapping

Climate Monitoring

Crop Monitoring to be the Largest Application Segment for Imaging Technologies over

the Forecast Period

Crop monitoring was the largest application segment for imaging technologies and

generated revenue of $631.0 million in 2022 and is expected to reach $1,238.8 million.

This trend can be attributed to the rising focus of the growers on crop health and the

need to adopt precision agriculture practices. Imaging technologies provide real-time

insights into pest and disease detection, enabling targeted interventions and cost-

effective solutions for farmers. Technological advancements, such as drones and

hyperspectral imaging, have made these tools more accessible and data-driven,

empowering farmers to make informed decisions. Moreover, the unpredictable impacts

of climate change on agriculture have emphasized the need for continuous crop

monitoring, further fueling the adoption of imaging technologies in the agricultural

sector. Government support and initiatives aimed at promoting sustainable farming

practices have also contributed to this growing demand.

Segmentation 2: by Crop Monitoring

Nutrient Analysis

Yield Prediction and Estimation

Pest and Disease Detection

Weed Detection

Imaging Technology in Crop Monitoring Being Used for Pest and Disease Detection

Imaging technology plays a pivotal role in crop monitoring, with its primary application

being pest and disease detection. By harnessing the power of advanced sensors and

imaging techniques, farmers can swiftly and accurately identify early signs of

infestations or diseases in their crops. This timely detection empowers them to

implement precise interventions, such as targeted spraying or localized treatments,
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minimizing the spread of pests and diseases and optimizing the use of agrochemicals.

As a result, imaging technology not only enhances crop health and yields but also

promotes sustainable and eco-friendly farming practices by reducing unnecessary

chemical applications.

Segmentation 3: by Technology

Aerial Imaging

Ground-based Imaging

Aerial Imaging Technologies to Remain the Largest Technology Segment during the

Forecast Period

Aerial imaging technology has emerged as one of the largest segments in the precision

agriculture imaging technologies market, generating revenues of $610.5 million in 2022

and projected to reach $1,197.5 million by 2028. Aerial imaging offers the advantage of

wide area coverage. Drones or manned aircraft equipped with imaging sensors can

swiftly survey vast agricultural landscapes, providing farmers with a comprehensive

view of their fields. This capability enables efficient monitoring and timely detection of

crop health issues, pest infestations, or nutrient deficiencies across large areas, which

would be challenging to achieve through ground-based methods.

Technology has witnessed significant advancements in recent years, leading to the

capture of high-resolution imagery. High-resolution aerial images deliver detailed

insights into crop conditions, soil variability, and other critical parameters. This granular

data empowers farmers to make precise decisions, optimize resource allocation, and

implement targeted interventions to improve overall farm productivity.

Moreover, aerial imaging has become increasingly cost-effective compared to traditional

approaches such as manned flights or satellite services. The advent of sophisticated yet

affordable drone technology has democratized access to aerial imaging for farmers of

all scales. This accessibility has led to wider adoption of the technology across diverse

agricultural operations.

Segmentation 4: by Region

North America - U.S., Canada, and Mexico
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Europe - Germany, France, Italy, Spain, Netherlands, Belgium, Switzerland, and

Rest-of-Europe

China

U.K.

Asia-Pacific - Japan, India, Australia and New Zealand, and Rest-of-Asia-Pacific

South America - Argentina, Brazil, and Rest-of-South America

Middle East and Africa - Israel, South Africa, Turkey

Imaging technologies for precision agriculture demand is expected to experience the

highest growth at 12.85% CAGR during 2023-2028 in the Asia-Pacific region due to

factors such as increasing adoption of smart farming practices, rising awareness about

the benefits of precision agriculture, government initiatives promoting agricultural

technology, and the need to address food security challenges in the region. These

factors are encouraging farmers and agricultural stakeholders in the Asia-Pacific to

invest in advanced imaging technologies for enhanced crop monitoring and

management, leading to significant market expansion.

North America and Europe are expected to dominate the imaging technologies for

precision agriculture market during the forecast period. This is attributed to the high

adoption rate of advanced agricultural technologies, government support for precision

farming practices, well-established infrastructure, and the presence of major

agribusinesses investing in precision agriculture solutions. Additionally, the growing

focus on sustainable farming, efficient resource utilization, and increasing demand for

high-quality agricultural produce is further expected to drive the market's growth in

these regions.

Recent Developments in the Global Imaging Technologies for Precision Agriculture

Market

In December 2022, Lindsay Corporation, a global manufacturer and distributor of

irrigation equipment, announced a strategic partnership with Ceres Imaging. The

collaboration would integrate Ceres Imaging's high-resolution imagery and analytics into
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Lindsay's FieldNET platform, enhancing remote monitoring, control, and analysis of

irrigation.

In July 2021, Resonon launched the Pika UV hyperspectral camera. This unique

instrument scans ultraviolet light in the 330-800 nm spectral range, making it the only

commercially available ultraviolet hyperspectral imaging device.

In January 2021, AgEagle Aerial Systems Inc. announced its agreement to acquire

MicaSense, Inc. from Parrot in a deal valued at $23 million. AgEagle is a prominent

provider of drone systems and solutions, and the acquisition of MicaSense, a company

specializing in multispectral imaging solutions for agriculture, would further enhance

AgEagle's capabilities in the agricultural drone market.

Demand – Drivers and Limitations

Market Demand Drivers: Global Imaging Technologies for Precision Agriculture Market

Efficient Resource Management

Need for Data-Driven Decision Making

Climate Change and Extreme Weather Events

Market Challenges: Global Imaging Technologies for Precision Agriculture Market

Adoption and Awareness

Infrastructure and Connectivity

Market Opportunities: Global Imaging Technologies for Precision Agriculture Market

Growing Precision Agriculture Adoption

Customization and Tailored Solutions

How Can This Report Add Value to an Organization?
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Market Insight: The report on the global imaging technologies for precision agriculture

market offers valuable insights into the industry landscape, market trends, and growth

drivers. It provides a comprehensive understanding of imaging equipment, including

UAVs, robots, and handheld devices. Additionally, it covers imaging technologies used

in the industry, such as aerial imaging and ground-based imaging. Moreover, the report

discusses imaging technologies and their applications, such as crop monitoring, soil

mapping, and climate monitoring. This information allows organizations to gain a deeper

understanding of market dynamics and identify potential opportunities for their products

and applications.

Product/Innovation Strategy: By highlighting the different imaging technologies for

precision agriculture, the report enables organizations to assess market demand and

adoption. It provides insights into advancements and innovations in the industry, helping

organizations align their product development strategies to meet market requirements.

Furthermore, the report explores diverse imaging technologies and applications,

assisting organizations in identifying areas for product diversification and expansion.

Growth/Marketing Strategy: The report on imaging technologies for precision agriculture

empowers organizations to gauge market demand and adoption by showcasing various

imaging solutions. It offers valuable insights into industry advancements and

innovations, enabling companies to align their product development strategies with

market needs. Additionally, the report explores the diverse applications of imaging

technologies, helping organizations identify opportunities for product diversification and

expansion in the precision agriculture market.

Competitive Strategy: The report profiles major players in the imaging technologies for

precision agriculture market, including aerial and ground-based imaging technology

providers. It evaluates the competitive landscape, product offerings, and strategic

approaches. Organizations can leverage this valuable information to understand their

competitors' strengths and weaknesses, identify potential areas for collaboration or

partnerships, and strategically position themselves in the market to gain a competitive

edge.

Primary Data Sources

The primary sources involve industry experts from the agricultural industry and various

stakeholders such as agricultural equipment manufacturers and equipment suppliers,

smart farming technology developers, precision agriculture solution providers, and
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software and platform providers. Respondents such as CEOs, vice presidents,

marketing directors, and technology and innovation directors have been interviewed to

obtain and verify both qualitative and quantitative aspects of this research study.

The key data points taken from primary sources Include:

validation and triangulation of all the numbers and graphs

validation of reports segmentation and key qualitative findings

understanding the competitive landscape

validation of the numbers of various markets for market type

percentage split of individual markets for geographical analysis

Secondary Data Sources

This research study involves the usage of extensive secondary research, directories,

company websites, and annual reports. It also makes use of databases, such as ITU,

Hoovers, Bloomberg, Businessweek, and Factiva, to collect useful and effective

information for an extensive, technical, market-oriented, and commercial study of the

global market. In addition to the aforementioned data sources, the study has been

undertaken with the help of other data sources and websites, such as the United States

Department of Agriculture, International Society of Precision Agriculture, World Bank,

World Economic Forum, and Food and Agriculture Organization.

Secondary research was done in order to obtain crucial information about the industry’s

value chain, revenue models, the market’s monetary chain, the total pool of key

players, and the current and potential use cases and applications.

The key data points taken from secondary research include:

segmentations and percentage shares

data for market value

key industry trends of the top players of the market
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qualitative insights into various aspects of the market, key trends, and emerging

areas of innovation

quantitative data for mathematical and statistical calculations

Key Market Players and Competition Synopsis

The companies that are profiled have been selected based on inputs gathered from

primary experts and analyzing company coverage, product portfolio, and market

penetration.

The global imaging technologies for precision agriculture market is highly fragmented,

with several large multinationals and many start-ups operating in it. In the global

imaging technologies for precision agriculture market, as of 2022, the top 5 companies

hold a combined market share of around 30%, with DJI emerging as the leader. The

remaining market share of over 70% is distributed among numerous other players,

including Gamaya, Resonon, Specim, Agricolus, FIXAR-AERO LLC, and GeoPard

Agriculture, among others. This fragmented landscape reflects multiple competitors

offering solutions to meet industry needs. Stakeholders must closely monitor market

dynamics and technological advancements to stay competitive in this dynamic sector.

Key Companies Profiled:

GeoPard Agriculture

Ceres Imaging

Syngenta

AgEagle Aerial Systems Inc.

Taranis

DJI

Trimble Inc.
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Resonon

Specim (A Konica Minolta Company)

Planet Labs PBC

Agricolus

FIXAR-AERO, LLC
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