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Abstract: The received signal of airborne Doppler radars is analyzed theoretically in
this paper. The objective is to clarify a question, why the received Doppler signal has to
be characteristics of filtered noise, as was treated so far.

In Chapter 2, a rigorous representation of the fundamental received signal is obtained
analytically, including the effect of relativity. Two cases are cosidered herein:

Case 1. An aircraft carrying a fixed antenna flys on straight line and with a con-

stant velocity.

Case 2. An airborne antenna heam directed to the ground is rotated conically with

some mechanical devices.
The main result of the analysis is that the received signal analysis should be performed
in the reference frame of the receiver; in other words, the received signal should be
considered as if the receiver were at rest.

In Chapter 3, the true received signal is considered to be random superposition of
many wave packets reflected back from targets on the ground. The duration of each
wave packet (elementary signal) is equal to the time target being illuminated, and its
instantaneous frequency decreases down slowly, as the aircraft progress.

The conclusion may be drawn as follows: the true received signal has a broad power
spectrum consisting with many line spectrums. The spectrum envelope is stationally
and its shape corresponds to the antenna beam pattern, however, the frequency of each line
spectrum is slowly shifting in accordance with the instantaneous frequency. Consequently,
with a number of targets, the power spectrum is observed to be a continuous one.

As yet, more detailed explanation is necessary to explain true situations.
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Fig. 3.1. The relation between the inertial frame of reference K’
and rotating frame of reference.
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Fig. 3.2. The eflect of relativity
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(8] MM, H®, BO: Airborne Doppler Radar Navigator {Z 2\ T, Eﬁﬁ{%#%ﬁfi’l}?%%
KRR EaEaSER (B8 35/9).
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Path of electromagnetic
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Fig. A. 1. The apparent beam direction in
the inertial reference frame K’ when the
beam is radiated to the radial direction in
the rotating frame.
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