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High Resolution Forward-Looking Collision Avoidance Automotive
Radar Using Stepped-Frequency Pulsed-Doppler(SFPD) Technique
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Abstract

A forward-looking automotive radar typically utilizes the frequency modulated continuous wave(FMCW) or
pulsed-Doppler waveform for the information acquisition of the target range and velocity. In order to obtain the high
resolution target information, however, a narrow pulse width and wide bandwidth are inherently required, thus resulting
in high peak power and high speed digital converter processing. In this paper, a stepped-frequency pulsed-
Doppler(SFPD) waveform algorithm is proposed for high resolution forward looking automotive radar application. The
performance of the proposed SFPD waveform technique is analyzed and compared with the conventional FMCW and
PD method. Since this technique can be used for the high resolution target imaging with arbitrary range and Doppler
resolution, it is expected to be useful in automotive radar target classification for the precision collision avoidance
applications in the future.
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Fig. 1. FMCW radar diagram.
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Table 1. The parameter of FMCW automotive radar.

Parameter Specification
Frequency 76.5 GHz
Bandwidth 0.15 GHz
Dwell time 7.2 ms
Detection range 144 m
Range resolution I'm

500 1EE
400 : ;
o | : 5
300; L :
H : :
B | :
£ 200~ ; ;
<« : ;
1005 ; .
0 57 D G I W G
-60 -40 0 20 40 80

-20
Frequency, [kHz]

28 2 BAdE BH REY 0E S
Fig. 2. Detected beat frequency.
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Fig. 4. Pulsed-Doppler radar diagram.
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Table 2. The parameter of pulsed-Doppler automotive

radar.

Parameter Specification
Frequency 76.5 GHz
Transmitter power 10 mW
Pulse width 6.7 nsec
PRF 71 kHz
Number of pulse 512
Receiver noise 7 dB
Detection range 150 m
Range resolution lm
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Parameter Specification BRI ASES 278 A 2R 9
Frequency 76.5 GHz E 4 Folg 36 W2 B
Stepped frequency 15 MHz Table 4. The parameter based on radar waveform,
Transmitter power 10 mW Parameter FMCW CPT SFW
Pulse width 50 nsec Detection range 150 m 150 m 150 m
PRF 355 kHz Range resolution 1 m l m 0.625 m
Pulse, burst number 16, 16 Band width 0.15 GHz | 0.15 GHz { 0.24 GHz
Receiver noise 7 dB Dwell time 7.2 ms 7.2 ms 0.72 ms
Detection range 150 m Pulse width - 6.7 ns 50 ns
Range resolution 0.625 m PRF - 71 kHz 355 kHz
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