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Introduction

Thermal cameras form images based on the emitted infrared radiation detected from an object. All
objects warmer than absolute zero (which is so cold it is considered more of a theoretical limit than a practica
temperature) emit radiation, with most of éasily detectable by todays thermal imagefhis technology is
very useful for peaceful engineering and science pursuits, but unsurprisingly finds its origins (and greatest us
as a military tool. In this role, thermal imaging is employed in the geelaf heatseeking missiles,
observationsampes and most recently as a scapeunted on individual weapons.

Here we present an introduction of what a basic thermal imaging device can accomplish. The thermal
imager used was a FLIR ThermaCAM P65. ‘étHiila current, quality imager, it must be stated that imagers
with higher sensitivity and resolutiogxist in 2011 The concepts usable with this camera apply to all infrared
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wavelength than night visigrbut shorter wavelength than the Far Infrared region)tad electromagnetic
spectrum (kyure 1.):

Figure 1.The Eectromagnetid EM)Spectrum
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The small segment of the EM spectrum that is visible to the human eye in comparisondoge |
portion of the EM spectrunthat is unknowable to us without the assistance of machjsé®uld giveslight
pause to the readerDifferent rules of camouflage, concealment and decoying applies depending on the
different portion of the spectrum that is being considered. Excellent visual camouflage will do nothing to
prevent detection of the wearer if #tnnearinfrared (NIR) reflectivity of the camouflage is not similar to their
immediate surroundings (green night vision.) Just the same, if one is using proper camouflage discipline and
wearing NIReflective clothing (typical now in the uniforms of mamylitary forces), they will be detected by
a thermal imagerwhich operates in théiddle Infrared MIRregion) if there is a temperature contrast
betweenthe surface of their body and the surface of their immediate surroundivgkile camouflaging
yoursdf against visual and NIR detection is critical, management of ones thermal signature is vital if your
opponents are using MIR detectors.

Perhaps the most daunting challenge posed by thermal imagers is their extreme sensitivity to
variations in temperaire and the fact that different parts of ones environment change temperature at
different ratesthroughout the day. This problem is made even worse by the variatibeating/cooling
cycles due to the weather. For example, if your outside temperatuegislated perfectly (by wearing
insulated clothing) to match asphaltparking lotat an exact time of the dayhe plan will fall apart if it
becomes overcast, because the parking lot will likely cool at a much slower rate than your clothing. You will
then contrast noticeably with your environmegtand be caught out ian open area This phenomenon and
many others will be addressed visually in the p=igelow.



Figure 2. Typical sburban environment (visuddand, taken at 3:00PM
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The camera was placed facing north. Notice the effects of the shadows cast by the trees and how this
effects the heating of the street. If one were perfectly camouflaigetthe crotd of Tree 1, in the visual
spectrum, they would haveotfind a way to bring their surfadgemperature down from 9€F more towards
80°F if they wanted to avoid detection by the thermal imager. This would require prior knowledge of the
temperature ofthe tree (as seen by the imageand a knowledge of the thickness of insulation to wear in
order to reduce the surface temperature closer towards 40



Figure 4. Typical suburban environment (MIR band, taken at 11:30PM)
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As the sun moved west (towards thedt in the photograph), we seede 2 began to shade the road
heavily while the shade that was earlier provided by Tree 1 began to recede and that portion of the road
began to warm upMIR detection is NOT EFFECTED BY DARKNE&®al imaging only detes dfferences
in temperature, andll objects are continually changing temperature both day and nights brings us to the
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Every day, there isperiod of time usually lasting about 15 minutes where it is too dark to see well with the
human eye, too bright for NIR (night vision) to work correctly and the temperature of objects that were
heated by the sun begin to cool down to the ambient air temgpere. While not a foolproof effect, this
period of time provides significant freedom of movement without excessive risk of detection by hostile forces.

There are several weaknesses inherent to thermal imaging. Primarily, the imagers are expensive.
Entry level imagers start at 2 000USD (August 2011 Federal Reserve Notes) and can run over 100 000USD
depending on capabilities. The high price indicates a lower likelihood of encountering thermal imaging. If
they cost nothing to buy, everyone would owne Thermal imagers are similar to other types of optical
devices in that they offer a narrower field of view than the human eye. This creates the possibility that, even
if an imager is in operation in your area, the limited field of view may not begain your exact direction.
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singlepersonto be able tocontinuously observe an area using a MIR deviogo additional factors collide to
create a lesshan-clear image in many cases: the resolution of the imager itself and the lack of well defined
temperature differences in the image being viewed. The temperature differences change continuously
throughout the day, but the image qualityd#&rectly linked to the cost of the devic&his creates the inability
to distinguish clearly between objects at longer distances without the use of a zoom lens.



Can thermal imagersee beneath clothing?

Yes and no. Different materials underneatbthing and different parts of the body will create uneven
heating on the surface of the clothing. These differences will be registered by a thermal imaging device and
included as part of the image.

Figure 5 Adult Male with grey cotton FShirtin front of cinder block wall
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We seea cooling effect of the bulletesistant vest worn underneath the Shirt.



Figure 7 Adult Male with NIJ HA ballistic vest (Kevlar fabric) with polyethylene rifle plate
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Since polyethylene is a different material than Kevlar or the nylon of the carrier vest, and there is a different
mass of the polyethylene than the mass of titeer materials, it will heat or cool more slowly or more quickly
than the other materials. This is why the plate is glowing yellow and the rest of the wearer is different shades
of purple.

Figure 8 Glock 36 under looselyanging cotton Shirt, in OWBolster



