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• Newton found that the white light from the Sun is composed 
of light of different color, or spectrum (1670).



Light has wave-like properties!



• The nature of light is electromagnetic radiation

• In the 1860s, James Clerk Maxwell succeeded in describing all the basic 
properties of electricity and magnetism in four equations: the  Maxwell 
equations of electromagnetism.

• Maxwell showed that electric and magnetic fields travel vertical to the 
propagation axis.

c = λ × ν



×

Light has particle-like properties!

I2 Tube Shot Noise is a 

quantum effect.
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http://www.cameratechnica.com

http://www.cameratechnica.com/


http://clarapersis.com

Magnification 

𝑀 =
𝐸𝐹𝐿𝑜𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒

𝐸𝐹𝐿𝑒𝑦𝑒𝑝𝑖𝑒𝑐𝑒

http://clarapersis.com/
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J. Harvey

𝑀𝑇𝐹𝑠𝑦𝑠𝑡𝑒𝑚 = 𝑀𝑇𝐹𝑜𝑏𝑗 ×𝑀𝑇𝐹𝑡𝑢𝑏𝑒 ×𝑀𝑇𝐹𝑒𝑦𝑒𝑝𝑖𝑒𝑐𝑒
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What is it? Cooled thermal products (cameras) detect thermal radiation of objects 
invisible to the human eye.  Cooled thermal products have higher 
performance than uncooled systems.

Key Features: Cooled Thermal Imaging systems provide a far better picture but are 
heavier and bulkier than uncooled systems while coming at a 
considerably higher cost.

They are mainly used for long range applications. Not suitable for 
small/man- portable systems. 

End Product
(Camera)

Module
(Detector + Electronics)

Detector & Cooler



• Thermal Imaging technology detect thermal radiation of objects
invisible to the human eye making even small temperature changes
visible. Uncooled Thermal Systems usually use a microbolometer
detector.

What is it?

• The image : generated by thermal imaging is quite different to the
“day light” image to which the human brain is conditioned to.

• While Thermal Imaging allows to see through smoke and haze and
can be used in complete darkness, it is not suitable for recognition
and identification tasks (only for detection).

Key features:



What is it? Short Wavelength Infrared (SWIR) systems catch reflected light from infrared sources like 
the stars, atmospheric glow or lasers rather than detecting thermal radiation.  Some SWIR 
detectors operate in the spectrum of I2 as well.
Aside from one UAV (unmanned aerial vehicle) application (observation), there are hardly 
any other as yet defense products.

Key Features: SWIR detectors combine the best of both I2 and thermal imaging technologies, providing an 
image which is very similar to the “day light” image to which the human brain is 
conditioned. 

SWIR technology allows the user to see through smoke and haze
(like thermal) while being able to recognize and identify objects 
(like I2). Thus while, for example, thermal imaging can detect the
presence of a warm object against a cool background in complete
darkness, the new technology SWIR, can actually
identify what that object is.

The technology is currently focused on civilian
applications (security, thermograph/industrial 
inspections) but has significant potential for 
military applications. 

SWIR Detector

End Product
(Camera)



What is it? Image Intensifiers (I2) work on the principle of magnifying the amount of residual light 
from various natural sources such as starlight or moonlight.

Sensor
Producers: Today there are a few main producers of image intensifier sensors (tubes) in the world: ITT 

(USA), L-3 Communications (USA), (NL/F) and Harder Digital (De). 
End Product 
Producers: Theon Sensors is one of the leading companies worldwide in the field of Night Vision end 

products based on Image intensifier sensors.

Key Features: The image generated by a Night Vision System based on I2 technology is very similar to 
the “day light” image to which the human brain is conditioned.
I2 has been heavily used for many decades in defense applications, such as driving land 
and air vehicles, portable or weapon mounted sights and as goggles.

While Image Intensifying Technology is ideal for recognition and identification tasks, it can 
be limited due to the need for a minimum level of light required for operation.  

End Product
(Night Vision Monocular) I2 Sensor (tube)
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Zeiss Fused DNV I2 Image Fused Image ENVG

(DIGITAL I2&T) (I2&T)
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http://www.thermaloutfitters.com

http://www.thermaloutfitters.com/
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http://www.mass-solutions.co.za

http://www.mass-solutions.co.za/
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http://www.thalis.gr/
mailto:info@theon.com

