





Interception and Time of Intercept

Interception is a distinct process from
detection. Detection is a function
of signal level, noise level and thresh-
old of an acquired activity, where-
as, interception requires the time-
coincidence of two or more activities.
Before detection may occur, intercep-
tion must have occurred.

Questions pertaining to interception
and the time required to intercept are
usually framed in one of two equiva-
lent ways:

1. What is the probability an inter-
cept will occur within a specified
time after initiation of a partic-
ular activity?

2. What is the observation time re-
quired after initiation of a partic-
ular activity to be assured a spe-
cific probability of intercept will
be attained?

Like the distinction between the proc-
esses of interception and detection, a
distinction is also made between the
intercept and observation time asso-
ciated with an intercept. Intercept
time is normally referred to as the
duration of time from a fixed reference
(for example, the start of an activity)
to the coincidence of two or more activ-
ities. This time is not specific, but de-
pends on the occurrence of the inter-
cept. Observation time also refers to
the duration of time from a fixed refer-
ence to a coincidence, except that it
implies a specific probability of inter-
cept. It is the time required of an ob-
servation in order to achieve a pre-
selected probability of intercept.

Intercept Probability and Intercept
Time Applications

To achieve an optimum probability of
intercept, it is necessary to consider
those system parameters, such as an-
tenna beamwidth and rotation rate,

which have the greatest influence on
the time required to achieve an inter-
cept. For example, increasing the re-
ceiving antenna’s rotation rate may
reduce the time to an intercept, but at
a decreasing rate to the point where
it becomes uneconomical. A trade-off
between beamwidth and rotation rate
may also be made to achieve a specific
probability of intercept or a specified
intercept time. However, an emitter’s
beamwidth and rotation rate may not
be under the designer’s control, thus
restricting most predictions to statis-
tical relationships between intercept
probability and intercept time as func-
tions of the system parameters.

A few of the more common applica-
tions that illustrate the problems
involved are shown in Figure 1, and
include:

e Beam-on-Beam Intercept (Fig. 1a).
Both the emitter and acquisition
receiver are using rotating, direc-
tional antennas. An intercept oc-
curs only when the main beams of
both antennas are pointing at one
another.

o Beam-on-Frequency Intercept (Fig.
1b). Either the emitter or acquisi-
tion receiver is using a rotating,
directional antenna, and the re-
ceiver is scanning in frequency.
An intercept occurs when the re-
ceiving antenna is aligned along
the emitter-receiver direction and
the receiver pass-band encompasses
the frequency of the emitter.

o Frequency-on-Frequency Intercept
(Fig. 1c). The emitter is radiating
continuously, but is sweeping or
jumping in frequency; or is fixed in
frequency, but pulsed. The acquisi-
tion receiver also is sweeping or
stepping in frequency. An intercept
occurs when the emitter is “on” and
its frequency is within the receiver’s
pass-band.































