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Tying remote sensing to EM sensing misses an important point: non-EM 
waves can be sensed at remote distances under certain conditions. Acoustic 
signals can travel through the earth, water, or the atmosphere and be sensed 
at distances of hundreds or even thousands of kilometers. These signals also 
can have intelligence value, and they are discussed in chapter 10. This chap-
ter and the next few, however, focus on EM remote sensing.

Overview of Collection Sensors

EM sensors divide into two general classes: active and passive. Active sen-
sors (radars) transmit a signal and then interpret the signals that are reflected 
off the target. Passive sensors exploit natural emissions or man-made sig-
nals or use an alternative illumination source, such as the sun. Most passive 
sensors operate in the microwave or optical bands. Some remote sensors 
used in intelligence create images, and some do not. Each class and fre-
quency band has unique advantages and disadvantages. And each class 
encompasses several specific sensor types, each of which has advantages 
and disadvantages.1

For detection reliability, a sensor 
should operate under all weather and 
light conditions. But at the higher fre-
quencies in the spectrum, moisture 
and clouds tend to decrease the sen-
sor’s effectiveness by reducing the 
amount of energy the sensor receives. 
The tradeoff is that at higher frequen-
cies the resolution of the sensor gen-
erally improves.

Figure 2-1 shows the relationship 
among many of the remote sensors 
discussed in this book. These sensors 
can be characterized, as the figure 
indicates, as obtaining signatures in 
the spatial dimension, by measuring 
spectral characteristics, or by mea-
suring the intensity or state of an 
electromagnetic signal. Sensors that 
measure a single characteristic are 
shown in the corners of the triangle 
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Figure 2-1   Classes and Types of Remote Sensors
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