
Shortwave Infrared Market - Global Industry Size,

Share, Trends, Opportunity, and Forecast, Segmented

By Type (Area Scan, Line Scan), By Application

(Security and Surveillance, Monitoring and Inspection,

Detection), By Technology (Cooled, Uncooled), By

Vertical (Industrial, Non-industrial), By Region, By

Competition, 2019-2029F

https://marketpublishers.com/r/S378BD64564DEN.html

Date: May 2024

Pages: 185

Price: US$ 4,900.00 (Single User License)

ID: S378BD64564DEN

Abstracts

Global Shortwave Infrared Market was valued at USD 408.10 million in 2023 and is

anticipated to project robust growth in the forecast period with a CAGR of 9.19%

through 2029.

The Shortwave Infrared (SWIR) market refers to the global economic ecosystem

centered around the development, manufacturing, and utilization of technology that

operates within the shortwave infrared spectrum, typically ranging from 1.4 to 3

micrometers. SWIR technology enables imaging and sensing capabilities beyond the

visible spectrum, finding applications in diverse industries such as manufacturing,

healthcare, defense, and agriculture. This market encompasses the production of SWIR

sensors, cameras, and related devices, as well as the integration of SWIR technology

into various end-user products and solutions.

Characterized by its ability to penetrate atmospheric conditions, SWIR technology is

instrumental in applications requiring enhanced visibility, such as quality control in

manufacturing, medical diagnostics, surveillance, and precision agriculture. The SWIR

market is influenced by factors including technological advancements, regulatory

frameworks, and global demand for improved imaging solutions. As industries

increasingly recognize the benefits of SWIR, the market continues to evolve, with
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ongoing research and development driving innovation and expanding the range

of applications for this advanced imaging technology.

Key Market Drivers

Increasing Demand for Shortwave Infrared (SWIR) in Industrial Applications

Shortwave Infrared (SWIR) technology has witnessed a surge in demand, primarily

driven by its extensive use in industrial applications. Industries such as manufacturing,

quality control, and process monitoring require advanced imaging solutions that can

operate effectively in challenging environments. SWIR technology provides a unique

advantage with its ability to penetrate atmospheric conditions, making it ideal for

applications where visible light or other infrared wavelengths fall short.

In manufacturing, SWIR cameras enable precise inspection of products for defects and

inconsistencies. The technology's capability to differentiate materials based on their

spectral signatures is particularly valuable in quality control processes. Moreover, SWIR

imaging proves advantageous in monitoring processes that involve heat, enabling real-

time assessment and ensuring operational efficiency.

Growth in Healthcare Applications of Shortwave Infrared (SWIR) Imaging

The healthcare sector has become a significant driver for the global Shortwave Infrared

(SWIR) market. SWIR imaging technology has shown promise in various medical

applications, including diagnostics, imaging, and surgery. The ability of SWIR light to

penetrate biological tissues more effectively than visible light makes it invaluable for

medical imaging purposes.

In diagnostic applications, SWIR cameras aid in detecting and visualizing abnormalities

beneath the skin's surface, enhancing the accuracy of diagnostics. Additionally, SWIR

imaging is gaining traction in minimally invasive surgical procedures, where real-time

visualization is crucial. The technology's capability to provide detailed images in low-

light conditions contributes to its growing adoption in endoscopy and other medical

imaging techniques.

Expanding Use of Shortwave Infrared (SWIR) in Agriculture

The agriculture sector is experiencing a transformative shift with the integration of

advanced technologies, and Shortwave Infrared (SWIR) imaging is playing a pivotal role
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in this evolution. SWIR cameras offer unique capabilities that are proving instrumental in

optimizing agricultural practices and improving crop yields.

SWIR technology enables farmers to assess crop health by detecting subtle changes in

plant physiology. This includes early identification of stress factors such as water

deficiency or nutrient imbalance. With the ability to capture images regardless of

daylight conditions, SWIR imaging provides farmers with a comprehensive view of their

fields, allowing for timely interventions and precise resource allocation.

Rising Adoption of Shortwave Infrared (SWIR) in Defense and Security

The defense and security sector is a key driver for the global Shortwave Infrared

(SWIR) market, owing to the technology's unmatched capabilities in surveillance,

reconnaissance, and target identification. SWIR cameras have proven to be invaluable

tools for military and security personnel, offering enhanced visibility in diverse

operational environments.

SWIR imaging is particularly effective in low-light conditions, enabling surveillance

activities during nighttime or in areas with limited ambient light. The technology's ability

to penetrate atmospheric obscurants, such as smoke or fog, provides a tactical

advantage in various scenarios. As security threats continue to evolve, the demand for

advanced imaging solutions like SWIR is expected to grow, driving market expansion.

Technological Advancements Enhancing Shortwave Infrared (SWIR) Performance

Continuous advancements in Shortwave Infrared (SWIR) technology are propelling

market growth. Ongoing research and development efforts have led to the creation of

more sophisticated SWIR sensors and cameras, offering improved sensitivity,

resolution, and spectral range. These technological enhancements have expanded the

potential applications of SWIR across diverse industries.

Improved sensor sensitivity allows for the detection of faint signals, enhancing the

overall performance of SWIR imaging systems. Higher resolutions enable finer detail

capture, making SWIR technology suitable for applications requiring precision and

accuracy. The widening of the spectral range further extends the utility of SWIR in

various scientific, industrial, and research settings, fostering increased adoption across

different sectors.

Growing Interest in Shortwave Infrared (SWIR) for Research and Scientific Applications
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Shortwave Infrared (SWIR) technology is gaining prominence in research and scientific

endeavors, driving the market's growth. Researchers across disciplines such as

physics, chemistry, and biology are leveraging SWIR imaging to gain insights into

materials, chemical processes, and biological structures.

The unique spectral properties of SWIR light enable researchers to study phenomena

that are challenging to observe with other imaging technologies. In materials science,

SWIR imaging aids in characterizing the composition and properties of materials at a

molecular level. In biological research, SWIR is used for non-invasive imaging of tissues

and cells. The versatility of SWIR technology makes it a valuable tool for advancing

scientific understanding, contributing to its increasing adoption in research institutions

worldwide.

Government Policies are Likely to Propel the Market

Research and Development (R&D) Investment and Incentives

Governments globally recognize the pivotal role of Shortwave Infrared (SWIR)

technology in driving innovation across industries. As a result, many nations have

instituted comprehensive Research and Development (R&D) policies and incentives to

catalyze advancements in SWIR applications. These policies often involve the allocation

of funds, tax credits, and grants to encourage private enterprises, research institutions,

and startups to invest in SWIR-related R&D activities.

By incentivizing R&D in SWIR technology, governments aim to spur breakthroughs,

foster the development of cutting-edge applications, and maintain a competitive edge in

the global market. This approach not only supports technological progress but also

contributes to economic growth by creating high-skilled jobs and positioning countries at

the forefront of SWIR innovation.

Standardization and Regulatory Frameworks

The global Shortwave Infrared (SWIR) market operates in diverse sectors, from

healthcare to defense, making standardization crucial for ensuring product reliability,

safety, and interoperability. Governments play a vital role in establishing and enforcing

industry standards and regulatory frameworks for SWIR devices. These policies

address issues such as product performance, emissions, and data security, providing a

foundation for consistent and high-quality manufacturing practices.

+44 20 8123 2220
info@marketpublishers.com

Shortwave Infrared Market - Global Industry Size, Share, Trends, Opportunity, and Forecast, Segmented By Type...

https://marketpublishers.com/report/industry/other_industries/shortwave-infrared-market-global-industry-size-share-trends-opportunity-n-forecast-segmented-by-type-area-scan-line-scan-by-application-security.html


By adhering to standardized regulations, businesses gain market credibility, consumers

benefit from assured product quality, and cross-border trade becomes more efficient.

Governments collaborate with industry stakeholders to adapt standards to technological

advancements, striking a balance between innovation and the protection of public

interests.

Export Control and National Security Oversight

In light of the strategic significance of Shortwave Infrared (SWIR) technology,

governments worldwide implement stringent export control and national security

measures. These policies aim to regulate the international distribution of SWIR devices

and technologies, preventing their misuse or unauthorized access by entities that may

pose threats to national security.

Governments often collaborate on international frameworks for export control, striking a

delicate balance between facilitating legitimate trade and safeguarding sensitive

technologies. By implementing robust oversight, governments seek to protect their

nations' technological advantages and prevent the potential misuse of SWIR

capabilities.

Investment Incentives for SWIR Manufacturing and Production

Governments recognize the economic potential of the Shortwave Infrared (SWIR)

market and actively promote domestic manufacturing and production through targeted

investment incentives. These incentives can include tax breaks, subsidies, and grants

for companies involved in establishing or expanding manufacturing facilities for SWIR

devices.

By fostering a favorable investment climate, governments aim to stimulate job creation,

promote economic growth, and position their countries as key players in the global

SWIR supply chain. Such policies contribute to a robust industrial ecosystem,

encouraging innovation and reinforcing the nation's competitiveness in the global

market.

Education and Workforce Development Initiatives

To ensure the sustained growth of the Shortwave Infrared (SWIR) industry,

governments implement education and workforce development initiatives. These
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policies focus on collaborating with educational institutions to offer specialized programs

in optics, imaging technology, and related fields.

Investing in education and training ensures a skilled workforce capable of driving

innovation in the SWIR industry. By equipping individuals with the necessary skills,

governments contribute to the growth and competitiveness of the SWIR technology

sector, fostering a dynamic and well-prepared workforce for the future.

Environmental and Sustainability Regulations in SWIR Technology

In response to global concerns about environmental impact and sustainability,

governments are increasingly implementing policies addressing the ecological footprint

of technologies, including Shortwave Infrared (SWIR) devices. These regulations focus

on promoting environmentally sustainable practices throughout the lifecycle of SWIR

products.

Policies may include requirements for energy efficiency, responsible disposal of

electronic components, and the reduction of hazardous materials in manufacturing

processes. By aligning technological advancements with broader goals of

environmental conservation and responsible resource management, governments aim

to ensure that the growth of the SWIR market is ecologically sustainable in the long

term.

Key Market Challenges

Cost Constraints and Affordability Issues in SWIR Technology Adoption

The adoption of Shortwave Infrared (SWIR) technology faces a significant challenge

related to cost constraints and affordability. Despite the numerous benefits offered by

SWIR, including enhanced imaging capabilities and applicability across various

industries, the initial costs associated with SWIR devices and systems remain relatively

high. This poses a barrier to widespread adoption, especially for small and medium-

sized enterprises (SMEs) and businesses with limited budgets.

The primary contributors to the elevated costs of SWIR technology include the

manufacturing complexity of SWIR sensors, the specialized materials required, and the

relatively low production volumes compared to mainstream technologies. As a result,

businesses may be hesitant to invest in SWIR solutions, especially when alternative

technologies with lower upfront costs are available.
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Addressing this challenge requires concerted efforts from industry players,

governments, and research institutions to drive innovations that reduce manufacturing

costs without compromising performance. Research and development initiatives

focused on cost-effective materials, production processes, and economies of scale can

contribute to making SWIR technology more accessible to a broader range of

applications and industries. Additionally, the establishment of financial incentives or

subsidies by governments to encourage SWIR technology adoption in critical sectors,

such as healthcare and agriculture, can help overcome the affordability barrier.

Limited Awareness and Education on SWIR Applications

Another notable challenge facing the global Shortwave Infrared (SWIR) market is the

limited awareness and education regarding the potential applications and benefits of

SWIR technology. While SWIR has demonstrated its effectiveness in various fields,

including industrial, medical, and defense sectors, many potential end-users remain

unaware of its capabilities and potential impact on their operations.

This lack of awareness can be attributed to several factors, including the specialized

nature of SWIR technology, the technical complexity associated with its applications,

and a general lack of education and training programs that focus on SWIR within

academic curricula and professional development courses.

Addressing this challenge requires a multifaceted approach. Industry stakeholders,

including manufacturers and suppliers of SWIR technology, should invest in marketing

and educational campaigns to raise awareness about the benefits and potential

applications of SWIR. Collaboration with educational institutions to integrate SWIR-

related content into relevant courses can help build a workforce that is knowledgeable

about the technology.

Governments and industry associations can play a pivotal role in promoting awareness

through initiatives such as workshops, seminars, and conferences. Encouraging

research and publications that highlight successful use cases of SWIR technology can

also contribute to building a body of knowledge that fosters awareness and

understanding among potential adopters.

Addressing the challenge of limited awareness and education on SWIR applications

requires a concerted effort from industry players, educational institutions, and

policymakers to bridge the knowledge gap and unlock the full potential of SWIR

+44 20 8123 2220
info@marketpublishers.com

Shortwave Infrared Market - Global Industry Size, Share, Trends, Opportunity, and Forecast, Segmented By Type...

https://marketpublishers.com/report/industry/other_industries/shortwave-infrared-market-global-industry-size-share-trends-opportunity-n-forecast-segmented-by-type-area-scan-line-scan-by-application-security.html


technology across diverse sectors.

Key Market Trends

Expansion of Applications Driving Demand

The global Shortwave Infrared (SWIR) market is experiencing a notable trend

characterized by the expansion of applications, which is driving the demand for SWIR

technology across various industries. Traditionally known for its utility in military and

defense applications, SWIR technology has increasingly found its way into commercial

and industrial sectors, fueling market growth.

One significant factor contributing to this trend is the continuous improvement and

affordability of SWIR sensors and cameras. Technological advancements have made

SWIR imaging more accessible to a wider range of industries, enabling companies to

leverage its capabilities for diverse applications. As a result, sectors such as agriculture,

healthcare, manufacturing, and automotive are increasingly adopting SWIR technology

to enhance their operations.

In agriculture, SWIR imaging is being utilized for crop monitoring, disease detection,

and yield optimization. By analyzing the reflected SWIR radiation from crops, farmers

can gain valuable insights into plant health, nutrient levels, and water stress, allowing

for more precise and efficient farming practices.

The healthcare industry is leveraging SWIR imaging for various diagnostic and

therapeutic applications. SWIR cameras can penetrate deeper into biological tissues

compared to visible light, enabling non-invasive imaging techniques such as

fluorescence imaging and spectroscopy. This capability is particularly valuable in

medical imaging, cancer detection, and pharmaceutical research.

The manufacturing sector is adopting SWIR technology for quality control, process

monitoring, and defect detection. SWIR cameras can detect subtle variations in material

composition, surface defects, and temperature gradients, facilitating early detection of

defects and ensuring product quality.

The automotive industry is integrating SWIR sensors into advanced driver-assistance

systems (ADAS) for enhanced vehicle safety and autonomous driving capabilities.

SWIR sensors can provide reliable imaging in challenging lighting conditions, such as

fog, glare, and low light, improving the performance and reliability of ADAS systems.
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The expansion of applications for SWIR technology across diverse industries is a

significant market trend driving the growth of the global Shortwave Infrared Market. As

the technology continues to evolve and become more accessible, its adoption is

expected to further accelerate, opening up new opportunities for market players and

fueling innovation in SWIR-based solutions.

Segmental Insights

Type Insights

The Area Scan segment held the largest Market share in 2023. Area scan cameras

capture an entire image at once, providing a complete snapshot of the field of view. This

is advantageous in applications where a still image is sufficient for analysis, such as in

quality control, where detailed inspection of static objects is crucial.

Area scan cameras are generally easier to implement and use compared to line scan

cameras. Their simplicity makes them suitable for a wide range of industries and

applications, especially those that do not require the continuous imaging capability of

line scan cameras.

In industries such as manufacturing and quality control, where the primary requirement

is the detailed inspection of static objects, area scan cameras excel. They provide high-

resolution images of the entire object simultaneously, facilitating thorough analysis.

Area scan cameras can be more cost-effective in certain applications, especially when

the continuous imaging capability of line scan cameras is not a necessity. This cost

advantage can contribute to their widespread adoption in industries where cost is a

critical factor.

Area scan technology is applicable in a diverse array of industries, including

manufacturing, healthcare, and surveillance. Its ability to provide high-quality images of

static scenes makes it suitable for various use cases, contributing to its dominance in

the market.

Advances in area scan camera technology, including improvements in sensor

sensitivity, resolution, and imaging speed, have contributed to their increased adoption.

These advancements make area scan cameras more attractive for a broader range of

applications.
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Regional Insights

North America:

North America held the largest market share in 2023. One of the primary reasons for

North America's dominance in the global SWIR Market is its commitment to

technological innovation. The region boasts a rich ecosystem of technology companies,

research institutions, and innovative startups focused on advancing SWIR technology.

These entities continually push the boundaries of what is possible in terms of SWIR

camera capabilities, sensor performance, and overall system integration. The culture of

innovation prevalent in North America fosters a dynamic environment where new ideas

are rapidly developed, tested, and commercialized, giving companies based in the

region a competitive edge in the global market.

North America benefits from a robust infrastructure that supports the development,

manufacturing, and distribution of SWIR products. The region is home to world-class

facilities for semiconductor fabrication, optical component manufacturing, and assembly

of imaging systems. This infrastructure enables companies in North America to

efficiently scale production, maintain high quality standards, and meet the growing

demand for SWIR cameras and related products both domestically and internationally.

Additionally, the presence of advanced logistics networks ensures timely delivery of

SWIR devices to customers around the world, further enhancing the region's

competitive advantage.

key factor driving North America's dominance in the global SWIR Market is the

presence of strategic partnerships between industry players, academic institutions, and

government agencies. These collaborations facilitate knowledge exchange, technology

transfer, and joint research initiatives aimed at advancing SWIR technology and

addressing emerging market needs. By leveraging the expertise and resources of

multiple stakeholders, companies in North America can accelerate innovation, reduce

development costs, and bring cutting-edge SWIR solutions to market more quickly than

their competitors.

North America benefits from a thriving research and development (R&D) ecosystem

focused on SWIR technology. Leading universities, research laboratories, and

government-funded initiatives contribute to a wealth of knowledge and expertise in

areas such as material science, photonics, and image processing—all of which are

essential for advancing SWIR technology. The presence of top-tier talent and a culture
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of entrepreneurship further enriches the R&D landscape, attracting investment and

fostering collaboration between academia and industry. As a result, North American

companies have access to the latest advancements in SWIR technology, enabling them

to stay ahead of the curve and maintain their leadership position in the global market.

North America's dominance in the global Shortwave Infrared Market can be attributed to

its commitment to technological innovation, robust infrastructure, strategic partnerships,

and a thriving ecosystem of research and development. These factors collectively

reinforce the region's position as a frontrunner in SWIR technology and ensure its

continued success in meeting the evolving needs of customers worldwide.

Key Market Players

Raptor Photonics Limited

RTX Corp.

Lynred

Teledyne FLIR LLC

Teledyne Princeton Instruments

Exosens

Allied Vision Technologies GmbH

New Imaging Technologies

Hamamatsu Photonics K.K.

Sensors Unlimited

Report Scope:

In this report, the Global Shortwave Infrared Market has been segmented into the

following categories, in addition to the industry trends which have also been detailed

below:
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Shortwave Infrared Market, By Type:

Area Scan

Line Scan

Shortwave Infrared Market, By Application:

Security and Surveillance

Monitoring and Inspection

Detection

Shortwave Infrared Market, By Technology:

Cooled

Uncooled

Shortwave Infrared Market, By Vertical:

Industrial

Non-industrial

Shortwave Infrared Market, By Region:

North America

United States

Canada

Mexico

Europe

France

+44 20 8123 2220
info@marketpublishers.com

Shortwave Infrared Market - Global Industry Size, Share, Trends, Opportunity, and Forecast, Segmented By Type...

https://marketpublishers.com/report/industry/other_industries/shortwave-infrared-market-global-industry-size-share-trends-opportunity-n-forecast-segmented-by-type-area-scan-line-scan-by-application-security.html


United Kingdom

Italy

Germany

Spain

Asia-Pacific

China

India

Japan

Australia

South Korea

South America

Brazil

Argentina

Colombia

Middle East & Africa

South Africa

Saudi Arabia

UAE

Kuwait
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Turkey

Competitive Landscape

Company Profiles: Detailed analysis of the major companies present in the Global

Shortwave Infrared Market.

Available Customizations:

Global Shortwave Infrared Market report with the given Market data, Tech Sci Research

offers customizations according to a company's specific needs. The following

customization options are available for the report:

Company Information

Detailed analysis and profiling of additional Market players (up to five).
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