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Development and Evaluation of Millimeter wave Radar using Stepped Multiple Frequency CPC

Takayuki Inaba

Masato Watanabe

This paper describes a development of Millimeter wave Radar (Experimental model) for automotive . The radar is

based on Stepped multiple-frequency CPC(complementary phase code) that is our proposed radar signal modulation to

obtain high range resolution with the narrowband receiver. In this paper, the Stepped multiple frequency CPC

modulation is explained. Next, the development procedures and the radar configuration is presented. Furthermore, it is

shown that the expected good range resolution performance by Stepped multiple-frequency CPC is also obtained by

means of experimental study in anechoic chamber. Furthermore, an experimental result for the Millimeter wave Radar

(Experimental model) equipped in front of car is shown.
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Fig.1  Transmission frequency sequence of Stepped

multiple-frequency CPC
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Table 1 Radar parameter

Transmit frequency 60.25-60.75GHz
L= SR AT » 7 CPC HATIE, 1 EIOEIER; OF Pulse bandwidth SOMHz
Pulse width 0.2pusec(30m)
DOFHAIREH % BRI 2 HAZRRRE - RN % Code length 16
L5, PRI 3.5usec
I_.,__.“ Pulse number: M 512
1 Frequency step width 60MHz
— smezz [T Frequency step number: N | 8
Barchabd™h
Puise Doppier o Transmission bandwidth 500MHz
moss m o ADD . .
Ao e Esama — Observation time 29msec
B L A/D sampling frequency 160MHz
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Fig.2 Schematic diagram of Stepped multiple frequency CPC
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Fig.3 Outline view of the radar
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Fig.7 Car equipped with the Radar
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Fig.8 Range and velocty estimation result
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