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An example of a modern TDOA system is the 
VERA-E, an ELINT system produced by the Czech 
Republic, shown in Figure 8-7. It uses either three 
or four receivers, separated by 10–25 km. Three 
receivers provide the location of a target on a map; 
four receivers can also provide target altitude. 
VERA-E can only detect and track pulsed emis­
sions, due to the requirement to measure the time 
of arrival of pulses for TDOA. The receivers oper­
ate in the frequency range of 1–18 GHz. Position 
accuracy is stated as 20 meters in azimuth and 200 
meters in range at a target distance of 150 km. 
VERA-E also uses fingerprinting techniques to 
identify targets. The system can automatically 
track up to 200 targets simultaneously.34

The VERA-E requires four receivers to deter­
mine target altitude because the TDOAs among 
four receivers define a unique point in space, 
whereas TDOAs among three receivers define a 
curve, as discussed previously. But it is possible 
for a single receiver to determine a target’s alti­
tude, as discussed next.

Using Multipath TDOA to Determine Target Altitude

As noted previously, multipath reception occurs when a signal arrives 
directly at the receiver antenna and indirectly due to bouncing off some 
object—usually the earth’s surface. It can be a problem in receiving a signal 
because it causes interference with the desired signal. As noted earlier, it is 
an especially serious problem in urban environments because the signal can 
bounce off buildings several times before arriving at the receiver antenna.

Multipath reception can also be used to determine the height of an emit­
ter. The difference between time of arrival of a direct signal and a signal 
reflected from the earth’s surface can be used, with some knowledge of the 
geometry involved, to estimate the height of the emitter, as Figure 8-8 illus­
trates. The technique can be quite accurate if the reflective surface is smooth 
(for example, over water), so specular (mirror-like) reflection is received.  
It becomes less accurate as the reflection surface becomes rougher; the ref­
lection becomes smeared by a rough surface, so diffuse reflection occurs. 

Figure 8-7 VERA-E TDOA System
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