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An Ultrasonic Simulator for Airborne Doppler Radar
By
Noboru NiwA, Ichitaro SAGEHASHI

and Kazuhiko IMAMURA

Abstract: This paper describes a Doppler Radar Simulator using ultrasonic techniques
in order to study and test the Airborne Doppler Radars in laboratory.

In this simulator ultrasonic waves under water are substituted for electromagnetic
waves, where an ultrasonic transducer and reflecting elements on the bottom of a water
tank are used in place of a microwave antenna and scattering surfaces of sea or land
respectively.  The scale factor of moving velocity, Doppler frequency and dimension of
reflecting elements between the rader and the simulator is given by a ratio of wave
length of the ultrasonic and the electromagnetic waves.

Descriptions are given on the transducers, the water tank, the carriage, the manipu-
lator, several types of reflecting elements and the electronic block diagram of the simulator.
Masking of the transducers is studied in order to change the shape of pencile and fan
beam of ultrasonic waves.

With this simulator we investigated the change of Doppler signals caused by
variations of velcity and attitude of an aircraft, the sea bias error due to a calm sea-
surface, and Doppler frequency spectrum from good reflectors such as dams or large
buildings. The signal obtained has been tdpe-recorded and the frequency spectrums are

analyzed with a *‘ Vibralyzer .
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(a) Carriage and water tank (b) Manipulator
Fig. 4. Carriage, water tank and Manipulator.
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Fig. 8. Radiation patterns of a transducer coverd with the cork mask.
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Fig. 19 Doppler signals from a corner reflector.
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Fig. 20. Sonagram of Doppler signal from a well reflecting target.
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Table 4. Doppler signal from a well reflecting target

| , -
‘ - sonagram (Z & %
: 5 d C/S ' % 5’7 1 1 35:- ,@;’E 2
- | —— Ai —

L po—dp I

Sfamax [ 53°55 2,103 1,990 ! 2,010
1 |

famin 5 nggggﬁ 1,570 1,560 ¢ 1,480
| .

fao ey 1,795 1,800 1,790
‘ L%

f—lSMC/s, vV —17 5cm/s v=1,470 m/s

Table 4 | (18) A0 HRKHOBN S f¢ & sonagram HBHRO7: fo L HELILDOT
H5.
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