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The Relation of Time Resolution and Radial Velocity Accuracy
of a CW Doppler Radar
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Abstract

A CW Doppler radar can measure radial velocity of an object. It detects a Doppler frequency shift that is proportioned
to radial velocity of a moving object. To detect a Doppler frequency shift, FFT(Fast Fourier Transform) is conducted.
In this process, the time domain received signal is transformed to a frequency domain. A number of FFT affects not
only the time resolution but also signal to noise ratio of received signal. So finally it is related with a radial velocity
accuracy. Therefore in this paper, it is described the relation of time resolution and the radial velocity accuracy.
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I. M Ho|(Doppler frequency shift)E o]l 2714 ]

Al 4 (radial velocity)E A5 g},

dolt = 972 (remote)ol| A A7) 9HE o] &3} F71A A A% A (proving ground)ol| A= &1 A
o i x4 fA, £&, 5A4S Adse X £ $18te] CW(Continuous Wave) =52 # o]Tt](¢]
Aoz goaa dejde 4 72 (range), 7] 3k CW glole)7k A gle £4H 3 A,
“=(function), ¥55= 7 H(information), 3}<(fre- CW #olt& $Algke}t F2le] Faig HolZ
quency), PRF(Pulse Repetition Frequency), ] == FH AH &L ASo] 7Heska, B (pulse) TEH
Z P E(platform) 5ol wh o) 7/ Z EF € F golu g g &% R34 (velocity ambiguity)©] &
ATH, AslA de S 7HE W, stEgojFoR

1% S == g o]t (Doppler radar) &/ oYy BEEs 9dS A g,
T w40le BH RN H Mete =&Y Fa W FINAA A SRR AT L FHA

A ATA F A E H(Defense Systems Test Center, Agency for Defense Development)
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Fig. 1. Radial velocity measurement using CW radar. AR RS AHEE Woll = Bal 5ol FoHAAL &2
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Fig. 6. FFTP vs. radial vel. rms error.
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Fig. 7. FFTP vs. time resolution.
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