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microwave radiometers mostly use a very sensitive RF receiver, while detec-
tors are increasingly being used in the millimeter wave part of the band.

While microwave radiometers have poorer spatial resolution than IR 
radiometers, they have a substantial advantage for intelligence use. IR radi-
ometers cannot penetrate clouds, haze, fog, and precipitation. Microwave 
radiometers can, but their performance can be degraded by precipitation. 
Many microwave radiometers are designed to receive millimeter wave 
energy, which provides better resolution than lower frequency band radiom-
eters. As illustrated in Figure 4-6, though, it is not as good as a visual image.19 
The better resolution of millimeter wave radiometers comes at a cost, how-
ever, as they are more severely affected by moisture and by atmospheric 
gases such as oxygen than are microwave radiometers operating at lower 
microwave frequencies.

Infrared Radiometers

Infrared imaging radiometers, sometimes called thermal imagers, detect 
emitted radiation in only the thermal portion of the IR spectrum. Remote 
sensing of energy emitted from the earth’s surface in the thermal infrared  
(3 μm to 15 μm) is different from the sensing of reflected energy. Thermal 
sensors essentially measure the surface temperature and thermal properties 
of targets. They use photo detectors sensitive to the direct contact of photons 
on their surface to detect emitted thermal radiation. The detectors are cooled 
to temperatures close to absolute zero in order to avoid the noise created by 
their own thermal emissions.

The temperature resolution of current sensors can reach 0.1°C. For anal-
ysis, an image of relative radiant temperatures (a thermogram) is depicted 
in gray levels, with warmer temperatures shown in light tones and cooler 
temperatures in dark tones.

Figure 4-6  Comparison of Visible and Radiometric Imagery
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