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Implementation of Precise Level Measurement Device using Zoom FFT
Suk-Joon Ji' - John-Tark Leet

8 ¢ E Ao E FMCWERY L] ol Bl EMAmE ] £ - £ A5 7F Fopg 29 HE F
g o] &3t I‘%—i_l =4 AAE Fd3aA ok Hd RS el B E FueE FRT(Fast Fourier
Transform)Z-4 & 53l a4 =™, Fo¢ AUEE 33717 13 Zoom FFT 7S 443ttt Zoom
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Abstract: In this paper, level instrument is implemented using beat frequency for distance measurement
which means the difference between Tx and Rx signa frequency from FMCW Radar Level Transmitter.
Beat frequency is analyzed through Fast Fourier Transform of which frequency precision can be improved
by applying Zoom FFT. Distance precision is improved from 146.5[mm] to 5[mm] using the advantage of
Zoom FFT which can raise the frequency precision without changing the sampling frequency or FFT point
number to be fixed in the beginning of designing signal processing. Also, measurement error can be
reduced within 2[mm] by incresing the FFT points using the method of Spline interpolation.For verifying
the effectiveness of this Zoom FFT to FMCW Radar Level Transmitter, test bench is made to measure the
distance for every 1[mm] between 700[mm] and 2000[mm] and measurement error can be checked in the
range of +2[mm].
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Figure 1: Block diagram of traditional FMCW radar
system.
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Figure 2(a): Tx/Rx frequency of FMCW radar.
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Figure 3: The Process of Zoom FFT.
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. N fs e B,

[point] | [Hz] [Hz] [mm]
ADC 1,024 10,000 - -
Spline X7+ 10,240 100,000 - -

First FFT 10,240 100,000 9.765 1465
Modulation 10,240 100,000 - -
g\/{ef;z‘;’ﬁ"“ 320 3125 - -
Zero Padding 10,240 3,125 - -
Second FFT 10,240 3,125 0.3051 4575
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Figure 4: The Structure of FMCW Radar Level
Transmitter System.

Table 3: The Specification of FMCW Radar Level
Transmitter.
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Operating Frequency 9.9 ~ 10.9 [GHZz]

Antenna Aperture Angle 10 °

Output Power -5 ~ 0 [dBm]

SHel| Lol 5 20dBi

Measuring Range 700~ 2,000 [mm]

Sampling Data 1,0247Y

Sampling frequency 10,000 [HZ]
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