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abstract 

flutter visibility is a ayate« chao* for ^ doppl„ ^ ^ ls 

a basis for radar comparison, «ban spacial laboratory instruments ara un- 

available, this measurement may be accurately performed using tvo types of 

voltmeters. A seven step procedure is outlined. 

i 

V 



Non-coherent doppler radars detect the presence of moving targets by 

virtue of the amplitude modulation imposed on the video by the target movement 

In Figure 1 let the sum of all the clutter components due to terrain or other 

stationary objects be represented by the vector A and let a moving target be 

represented by Vector B. 

Figure 1 

The movement of the target during interpulse time of the radar »ill cause a 

Phase shift of the vector B and, in turn, causes C, the vector sum of A and B, 

to vary in amplitude and phase along the dotted circle. This variance of the 

sum vector will produce an amplitude modulation on the processed video return 

of the radar. The amplitude modulation is commonly extracted from the video in 

either of two ways, depending upon the circumstances. In the first the video 

is stored for one radar return and subtracted from the next return. A delay line 

cancellation unit, commonly used in aircraft, will perform this subtraction for 

all ranges simultaneously and the performance test of this device is discussed 

previous report. A second subtraction method, commonly used on anti¬ 

personnel and anti-vehicle radars, is the storage of one range by a boxcar 

circuit. It is this type of data processing for which this field test proposed 

herein is applicable. 

Subclutter visibility of a particular radar Is a ratio expressed in 

decibels of the modulation of a minimum discernible moving target to the average 
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value of the clutter signal. For exanqple, a minimum target which imposes one 

percent modulation on the clutter signal represents a 1 to 100 voltage ratio or 

-4o subclutter visibility. This measurement represents the radar's capability 

of detecting small targets in the presence of large clutter. 

The usual method of measurement is to have the radar examine some 

prominent stationary target and compare the average value of the boxcar output 

and its audio output. The audio output is the sum of all the system noises 

due to time jitters, power supply variations, crystals and tubes, and is the 

threshold which a detectable moving target must exceed. Laboratory instruments 

have been designed which will attach to a radar for the subclutter measurements,^ 

but are quite unwieldy for field use. A simplified field measurement will be 

discussed using good quality voltmeters. 

Let the boxcar output be shown in Figure 2 where f^ is the interpulse 

time of the radar. 

Percent modulation is defined 

A max - A min 
A max + A min 

as 

■ X 100 

An AC reading voltmeter, usually calibrated in RMS volts, will indicate a boxcar 

output of 

A max - A min 
jhB- volts or A max - A min = 2.8 (RMS value) 
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A DC voltmeter on the boxcar output will indicate a value 

A max + A min 
2 

Then percent modulation is 

or A max + A min = 2 (DC value) 

2.8 (RMS value) 
2 (DC value) 

X 100 or 1.4 T RMS valuel 
LDC valuej 

X 100 

Subclutter visibility is: 

db = 20 log Vf target) 1 
v(clutter )J 

20 log 

/RMS value\ 
1.4 V DC value / x 100 

100 

/RMS value\~| 
= 20 log_1.4 \ DC value/J 

A check of the preceding method was made on a radar using the Universal 

Butterfly Unit^ and Hewlett Packard voltmeters 4lOB and 400D. The butterfly 

unit measured a subclutter visibility of 39.2 db and the voltmeter method was 

40 db. Both readings could be in error by ± 1 db due to the unsteadiness of 

normal video returns. 

The voltmeters for this type measurement should be relatively high 

impedance (greater than one megohm) to avoid circuit loading and should have 

ranges of 1 to 100 volts DC and 0.01 to 1 volt RMS. The RMS meter should be the 

type that indicates from average values rather than peak values, since the radar 

residue noise may consist of random spikes of large amplitude which will cause 

the peak reading device to indicate high. The average RMS value is more appropriate 

for the ear can detect targets in the presence of large random noise spikes. 

The Procedure for Subclutter Visibility Determination using Field Equipment: 

1. Attach suitable DC and RMS voltmeters to the boxcar output. 

See Figure 3* 
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to audio 
circuits 

Figure 3 

2. Select a convenient point between the IF amplifier output and 

boxcar input for shorting the video return. 

3. With the radar operating, select a prominent terrain feature 

(preferably free of vegetation) and place the range gate on the peak. 

Adjust radar AGC ^or unsaturated video. 

5. Short the video and record the DC and RMS values. (The RMS 

reading is an indication of video amplifier noise and boxcar droop 

and should be negligible). 

6. Unshort the video and record the DC and RMS values. 

7- Determine the DC and RMS changes between steps 5 and 6, and 

insert into the formula: 

db 20 RMS value 
DC value )J 
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