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Video Surveillance using Thermal Imaging 

A thermal imaging camera ‘sees’ an object on the basis of the thermal energy emitted from that 

object. Thermal imaging cameras produce images of invisible infrared or heat radiation. Based on 

temperature differences between objects, thermal imaging produces a crisp image on which the 

smallest of details can be seen. They work both during the day and at night. This technology enables 

video surveillance in total darkness and in the most diverse weather conditions.   

How Thermal Imaging Cameras work.  

Thermal imaging is a type of infrared imaging which renders infrared radiation as visible light for 

the creation of video images. Thermal images, or thermograms, are actually visual displays of the 

amount of infrared energy emitted, transmitted, and reflected by an object.  All objects emit a certain 

type of electromagnetic radiation (known as black body radiation) in relation to its temperature. 

The infrared sensor of the thermal imaging camera picks up this radiation to create an image. 

 Objects with a higher temperature will emit more infrared radiation. The thermal imaging camera 

is capable of performing algorithms to interpret that data and build an image.  Thermal imaging 

cameras work in the same way as normal security cameras which utilize visible light for image 

reproduction. The infrared sensor, creates images in the infrared spectrum of 900-14,000  

nanometres (nm or µm) instead of the visible light spectrum of 450-750nm.    

 
 

Thermal imaging cameras convert the energy in the infrared wavelength into a visible light display. 

All objects above absolute zero emit thermal infrared energy, so thermal cameras can passively see 

all objects, regardless of ambient light. However, most thermal cameras only see objects warmer 

than -50°C. The amount of radiation emitted by an object increases with temperature; therefore, 

thermal imaging cameras allow one to see variations in temperature. Warm objects stand out well 

against cooler backgrounds. Humans and other warm-bodied animals become easily visible against 

the environment, day or night.  Unlike conventional or IR cameras, thermal cameras do not require 
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any additional light sources. A light source consumes energy, creates shadows and reveals the 

location of the camera. In contrast to conventional ‘day-and-night’ cameras that depend on a certain 

amount of near-infrared light to function, thermal cameras deliver reliable surveillance images even 

in complete darkness. Thermal imaging cameras can ‘see’ in complete darkness and without the 

need for any illumination. The images from thermal cameras are generally in a single colour with 

the difference in shade due to the intensity of the temperature emitted by the body. 

Thermal cameras can handle difficult weather conditions better than conventional cameras. They 

can ‘see’ through smoke, haze and dust. Further, thermal cameras, typically, provide better accuracy 

that is required for intelligent video applications. 

 

Applications of Thermal imaging camera in Video Surveillance. 

A thermal imaging camera enables superior monitoring in areas of poor lighting to total darkness. All 

objects emit thermal radiation and a thermal camera uses this radiation to create a visual scene in 

complete darkness to monitor and secure the premise. Thermal cameras also provide surveillance in 

conditions of smoke, light fog, light rain, and even light snow. Since the camera views events 

through the thermal spectrum, the images from day and night are nearly identical making the 

thermal imaging camera a true 24 hour surveillance device. 

 

 

Normal Day View vs. Thermal Imaging View 

 

Thermal imaging cameras therefore find wide application in monitoring of critical perimeters and 

access points. 

Other applications include fire fighting where the thermal imaging camera helps the fire fighter to 

find the origin of the fire, the hot zones and also to locate victims obscured by walls and smoke. 

 

Pros and Cons of Thermal Security Cameras 

Thermal Imaging over Infra red. 

Infra red cameras must have a light source, usually infra red LEDs or LED IR illuminators, to create 

an image. These IR LEDs glow and can therefore be pinpointed by an intruder.  LED illumination is 

limited to a range of 100 feet. Therefore the viewing distance of the camera is also restricted. In 

poor weather conditions like fog, light rain, smoke or foliage the infrared camera is likely to create 

inaccurate images. As thermal imaging cameras do not rely on visible light, they are more accurate. 

Advantages: 

• Work in absolute darkness and over a greater range. 

• Show a visual picture so temperatures over a large area can be compared 

• Capable of catching moving targets in real time 
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• Can be used to measure or observe areas that are otherwise inaccessible or hazardous. 

• Can be used to search for outdoor ‘target objects’ on a cool night. 

•  Can be used to spot smouldering fires inside a wall. 

• Can be used to detect overheating in the electrical wiring 

Disadvantages 

• Thermal imaging cameras are expensive. 

• Images of objects with erratic temperatures may be difficult to interpret accurately.  

• Accurate temperature measurements are hindered by reflections from other surfaces. 

• Difficulty in picking up thermal radiation through glass. 

• Materials at the same temperature appear as the same colour, therefore the image display 

will not depict details normally viewable in visible light. 

Conclusion 

• CCTV cameras require some sort of light to create an image.  

• Infra red cameras offer night vision but they require LED illumination and therefore have a 

limited viewing distance.   

• Thermal imaging cameras offer night vision in total darkness and over a longer distance.  

• Thermal Imaging cameras may be expensive but for most applications, lesser numbers are 

required and the total cost of ownership may be lower. 

     

 


