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Abstract

An experimental device for target speed measurement based on continuous radar’s Doppler effect
was designed. The radar echo signal was collected by a radar transceiver with 10.525 GHz center
frequency. The intermediate frequency (IF) signal was generated by a mixer and amplified by
AD620, and the data acquisition of the IF signal was completed by 16-bit high precision ADC. The
frequency of the IF signal was identified by Fast Fourier Transform (FFT); the Doppler frequency
and target radial velocity were then obtained. An experimental platform was built by using the
structure of stepping motor and screw nut. The experimental results show that the measurement
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error of target radial motion speed is less than 1%. The experimental device is expected to be
used in the course teaching demonstration, such as College Physics and Communication Electronic
Circuit.
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Figure 1. CW Doppler radar velocity measurement architecture
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Figure2. CW radar velocity measurement experimental device diagram
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Figure 3. IF signal amplification and acquisition architecture
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Table 1. CW radar velocity measurement device specification
F 1L CW HBXMEL R ESH

P Ml Li¥A
S RFIRIE 40 o
L o 120~1200 rpm
IR 28.50 mm
[pryitd 10.525 GHz

ik TR ThE 50 mw

TSR 5.0 "
IF (5B Uk 100 /
IF {3 BRHSIE 100 e

4. EWERS TR

T SO0 A ok 20 ik B LA T 150 52 7F 300 rpm, SERT Faed s i WL JE 4 S HE 1) H FRA S0 BS
iKY 3R, k) 3 M E A ERIL TFIS, RERIML 100 FHECKJE M IF E 5 mE 4 Bk, 70, IF
FEH LTV EARMNERME. 24 HRZEEER, \FESEEZN, AR, IF &SOO8 ELE;
S) LI T ISR IF 5 SIREEH AL K. XG5BT RERRRRAE, 505 RO IEE S B0 H Ax
PR B IF 5 B L[] MeAh, IF 55 A I RSB RIS, X2 iR IR = 5 i shig aEkahElii .

R ERRE, X IF{E 5T 1024 S FFT 125, 19 B4 S0 an 14 5 s 2 - P43 4 1.40 Hz,
Bl 2 3 AR £y = 1.40 Hz, T ANAR()BRRE MIZshEE:

v, = f, -%:1.40x¥:19.95(mm/s) (5)
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Figure 4. IF signal (x100) with DC bias
B 4. FA 100 EHBERMEN IFES
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WA ) O EE T BE N: 300/60 x 4.0 = 20.0 mmi/s, iR % 4(20.0 — 19.95)/20.0 x 100% = 0.25%.
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Figure 5. FFT spectrum of radar IF signal
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Figure 6. SFFT cloud image of radar IF signal
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